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PEEFAOE. 

Ths Third of onr Series of Arithmetics, designed for aU ordi« 
nary classes in our Public and Private Schools^ is now presented 
to the public The aim has been to make it oomprehennye, dear, 
free from verbiage in its definitions and explanations, inductive in 
its development of the subject, and well adapted to the schoo)- 
room. « 

It is believed that the study of Arithmetic, apart from its neces- 
rity as a practical branch, may be rendered invaluable as a mental 
discipline. Every device has been resorted to in this work to 
make it usefbl as a means of intellectual training, of teaching the 
young learner to reflect and reason, at the same time without re- 
quiring anythiug that is not Mrly within his reach. Acting on this 
principle, the author has not laid down rules arbitrarily, but shown 
the reasons for them by means of preliminary analyses. He has 
also placed occasional questions or suggestions after ezf^raples, in 
the belief that such hints, starting the learner in the right direo- 
tioD) would encourage him to attempt the solution for himself 
rather than apply for aid to his teaoher,-ii^a practice as destructive 
of self-reliance in the one as it is annoying to the other. 

To impress principles on the mind, as well as to impart facility 
in operating, much practice is necessary; and, to secure this, 
numerous examples are presented, applying the rules in a great 
variety of ways. The answers in most cases ore given, but, to 
test the learner, a few under almost every rule are omitted. 
Answers ore apt to suggest the process^ used ; and, if they are 
h^voriably given, even the most fiiithful wiH unconsciously &11 
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into the habit of depending upon them. A Kej for the teacher^s 
use will prevent an j inconyenience at recitation. 

A ^^FraetieaV^ Arithmetic should deserve its name, and we 
have kept this in view thronghont. We have asked, What appli- 
cations of Arithmetic is the pnpil likelj to need in life f What 
are the shortest methods, and those actnallj used bj business 
men? The branches of Mercantile Arithmetic have received 
special attention, — ^the making out of bills, the casting of interest, 
partial payments, operations in profit and loss, averaging accounts, 
. equation of payments, etc. Much collateral information on busi- 
ness subjects has been embodied. In a word, the author has 
weighed every line, with the view of giving what would be most 
usefdl and best prepare the learner for the duties of the counting- 
room. 

The great distinguishing feature of this book is^ that it is^ in every 
particular, adapted to the present state of things. The numerous 
and important financial changas of the last few years are all rec- 
ognized, and the examples have been constructed so as to accord 
therewith. The pupil is taught that there is a difference between 
gold and currency; the rates of duty agree with the present 
tariff; the new ]^ar of exchange between the United States and. 
England is given as established by Act of Congress in 1873 ; the 
mode of quoting foreign exchange is explained ; the legal rate of 
interest, as fixed in the several States by the most recent le^sla- 
tion, is presented ; the value of foreign coins in United States 
money is set forth according to the latest proclamation of the 
Secretary of the Treasury ; and the different classes of United 
States securities are fally described, with examples to show the 
comparative results of investments in them. These are matters 
that children, as well as adults, ought to know and understand. 

It is hoped that these, with other features which will be 
obvious on examination, but need not be mentioned here, may 
commend the work to teachers generally. 
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CHAPTER I. 

NUMBERS. 

1. One, a single thing, is called a Unit 

2. If we join another unit to one, we have two; if 
another, thbee; and so, adding a unit each time, we get 

FOUB, FIVE, SIX, SEVEN, EIGHT, NINE. 

3. One, two, three, &c., are called Numbers. A 
Humber is, the^fore, one unit or more. 

4. Arithmetio treats of Numbers. 

6, Numbers are either Abstract or Concrete. They are 
Abstract, when not applied to any particular thing; as, 
<me^ eight. They are Concrete, when applied to particu- 
lar things; as, one pound, eight dollars. 

6. That to which a concrete number is applied, is called 
its Denomination. In the last example, dollars is the 
denomination of the number eight, 

7. Counting is naming the numbers in order; as, onej 
two J threey/ouvyjlvej &c. 

8. We may express numbers by writing out their 
names, as one, two^ three; or by characters, as 1, 2, 3. 

QmESTiONB.— 1. What Is s single thing called ?— 2. What do we set by saccessiye 
additions of a unit to one ?--S. What arc one, hco^ Ihree^ &c, culled ? What is a 
Number? — 4. Of what does Arithmetic treat ?— fi. How are numlHTS distinguished ? 
When are they called Abstract? When, Concrete ?—«. What is meant by the De- 
nomination of a concrete number?— 7. What Is Counting?— S. Uow may we express 
■umbers? 
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CHAPTER II. 

NOTATION. 

9, Notation is the art of expressing numbers by char- 
acters. 

10. Two systems of notation are used, the Ar'abic and 
the Roman. 

Tbe Arabic IKotatlon. 

11. The Arabic Notation is so called because it was 
introduced into Europe by the Arabs, who obtained it 
from India. It uses ten characters, called Figures : — 

0133456789 

MAronr omb two threk fous fitb six bcvkk kiqht kike 

18. Tlic fi!*st of these figures, 0, is called Naught, 
Cipher, or Zon\ It implies the absence of number. 

Tho olhor nine arc called Significant Figures, or 
Digits,— i^aoh signifying a certain number. 

13« Tho gnnUest numl>or that can be expressed with 
ono fig\in^*is m •/*<», 0. For numbers above nine, we com- 
bino t wo or moro figures. 

F^wt, I U \Ancc\\ At the loft of each of the ten figures, fbnning 10, ten ; 
U» <^ovw\; l*i,tx^vln^; in, thirt^vn; 14, fourteen^ 15, fifteoi, 16, sU- 
t*vw; 1 4 , m'wnny^n ; IS» <4j?hiwn; 19« nineteen. 

TluM\ *J» lx\n\\ii\g 3\\ twonty; 21, twentv-one; 22, twenty-two; 23; 
t>MM\<ythnv; *:^t, txivwt\*»fox\r; 2\ twenty^Tc; 26, twenty-mx; 27, 
t\HiH^tvw\>M\j )iJi, tw«\tvVlght ; 2i< twentv^une, 

TluMx », row»\iv? SO OhHyV J^K S2, JisC M, S.\ 36, 37, 38, 8«. 

TI\o\\ 4, fow^hvs 40 tU\rtv\ 41, Jtc. Then 5- 50 (fifty), 61, &c. 
TWn «\; rtO ^mImvV <^l. ^V^^ * TVn V: ^> (seT«atr% 71, *c Then 8: 

^ WhAt u N,M^avw ♦ 1A U,\>* wvunjp »x-itto«i» ^ noUtiMi »e med? What are 
S *^»^^ ^^\ WA * \\ \V h. V 1* I W \ wVv N\^AtV>« ».% «aW • Hww mniT cknMtera does 
1* ^^f>^^f W )>M «»w flh^N • ^>> X\ hM t» tV ftr4 ^ t)»«* 1\cnNft caXkd? What does' 
W <w>,v\> T \\ HM MNN 1^h^ ^>h>r \^<«^ .^IW* WV tw tbey oOled S^i^^feaiil?— 
H \N )>Ai u 1 W «^v»»«^^M ^ww^Nm- tKM <^n W ^\t*wj»<h(1 milk ine llcuv? Dow do wc 
i^\^Mv« iMnn^H^^ ^Kx\v »^<m«* ?*>knx^ >»^>* 1, 1 ,^ Av-. «^^ MnbiMd te toiawithcAch 



THB ARABIC NOTATION. 

U Uinrs, Tens, Hiindbeds.— The first or right-hand 
place is called the units' place ; the second, the tens' place. 

1 in the units' place f 1) is 1 unit 

1 in the tens' place (10) is 1 ten, or ten units. 

2 in the tens' place (20) is 2 tens, or twenty units. 

3 in the tens' place (30) is 3 tens, or thirty units. 

A figure, therefore, in the second place denotes so many 
tem^ and its value is ten times as great as if it stood in 
the first place. 

16. The value of* a figure standing alone or in the first 
place is called its Simple Value. Its value in any other 
place is called its Local Value. 

16. The greatest number that can be expressed with 
two figures is ninety-nine^ 99. Kext comes one hundred — 
100— expressed by putting 1 in the third place, which is 
called the hundreds' place. 

To express hundreds, write the several figures in the 
third place with naughts after them : — 

One hundred, 100. I Three hundred, 300. 

Two hundred, 200. | Four hundred, 400, && 

17. Observe how the numbers between the hundreds 
are expressed : — 

One hundred and one, 101 — 1 hundred, tens, 1 unit 
One hundred and two, 102 — 1 hundred, tens, 2 units, &c 
One hundred and ten, 110 — I hundred, 1 ten, units. 
One hundred and eleven. 111 — 1 hundred, 1 ten, 1 unit, &c. 
Two hundred and one, 201 — 2 hundreds, tens, 1 unit. 
Three hundred and one, 301 -> 8 hundreds, tens, 1 unit, &c. 

18. Figures are grouped in Periods of three each. 
These three places, unitSy tens, hundreds^ form the first 
period, or Period of TTnits. 

14. What Is the first or right-hand place called? The second? What Is iho 
value of 1 in the tens' place ? 2 In the tens* place ? 8 )n the tens* place ? What 
does a Agate in the second place denote ?~15. What Is meant by the Simple Value 
of a fignre, and what by its Local Value ? Which of these always remains the saino ? 
—16. What Is the greatest num\^ that can be expressed with two figures? What 
comes alter 99 ? How is one hundred expressed ? How are the hundreds expressed ? 
^17. Show by examples how the numbers between the hundreds are expressed. — 
18w How are figures grouped? What is the first period called? Of what three 
pbkces does It consist ? * 

1* 
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Ezpren in figarea^ remembermg timt Tacant places must be 
filled with nanghta : — 

9. FiYe hundred and sixty. 
10. Ei^ity three. Thirtj-nine. 



1. Fiyeimita. Four tens. 

2. Three hundreds. 
ti, 'EXf^t t»is, nine nnits. ! 11. One himdred and thirteen. 

4. Six handredi, four tensL I 12. Nine hundred and nine. 

5. Two hnndreda, two units, j 13. Seven hundred and ^fty. 

14. Two hundred and twelve. 

15. Four hundred and eighty- 
5<even. 



6. Seven hundreds, five tens. 

7. 1 hundred, 1 ten, 5 unit^ 

8. 1 hundred, 6 tens, 1 unit. 

19. Tif ousAJTDs : — ^The second period is that of Thou- 
iandsL It consdsta of three places, — t]^OT^lall(lj^ ten-thoa- 

Observe how thousands are expressed: — 



One ihonaand, 1,000. 
Two thmwand, 2,000. 
Three thousand, 3,000, kc 



Ten thousand, 10,000. 

Vihj thousand, 50,000. 

Sixty thousand, 60,000, kc 
One hundred thousand, 100,<X)0. 

Seven hundred thousand, 700,000. 
Eight hundred thousand, 800,000, &c. 

20. To express a given number of thousands^ write the 
number in the second period. If there are numbers cor- 
responding to the places of the first period^ write them 
there/ if not ^ supply naughts, 

Example 1. — ^Write seven hundred and nine thousand. 

I'D do thitf, write seven hundred and nine (709) in the second period. 
Supply three naughts for the units' period — 709,000. 

ExAMPLB 2. — Write seven hundred and nine thousand, 
find forty. 

To do this, write 709, as before, in the second period, and 40 in the 
fli'«tt, BUppl^ring a naught for the vacant hundreds' place — 709,040. 

— ' 

19. What is tho second period? Of what three places does it condstf Show 
how thousands are expressed.— 20. Recite the role for expressing a given number 
or thoiiMinds.— Uow do yon writ* seven hundred and nine thousand f Seven hun- 
dred and nine thoasond, and forty? 
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So, five hundred and fifty-one thousand, 651,000. 

Ten thousand, six hundred and dghteen, 10,618. 

Four hundred and sixty thousand, nine hundred, 460,900. 

EXBROISE IN NOTATION. 

Write the following uombers in figures : — 

1. Fifty thousand. Four hundred thousand. 

2. Two thousand, two hundred and twelve. 

3. Two hundred thousand, six hundred and sixty-one. 

4. Eight hundred and twenty thousand, and thirty. 

5. Nine thousand, three hundred and seventy- one. 

6. Forty-seven thousand, one hundred and nineteen. 

7. Eighty-one thousand, and seven. 

8. Sixty thousand, four hundred and eighty-two. 

9. Seven hundred and twenty-eight thousand, eight hundred 
and fifty -seven. 

21. Millions, Billions, Trillions, &c. — ^The third 
period is that of Millions. It consists of three places, — 
millions, ten-millions, hundred-millions. 

Examples.— One milhon, 1,000,000. 

Ten million, 10,000,000. 

One hundred million, 100,000,000. 

22. The fourth period is that of Billions. It consists 
of three places, — ^billions, ten-billions, hundred-billions. 

Examples.— One billion, 1 ,000,000,000. 

Ten billion, 10,000,000,000. 

One hundred billion, 100,000,000,000. 

23. The Periods above billions are seldom used. They 
are called Trillions, Quadrillions, Quintillions, Sextillions, 
Septillions, Octillions, Nonillions, Decillions, &c. 

Beginning at the right, name first the periods in order, 
then the places, as shown in the following Table; — 

21. What is the third i>eriad? Of what three places does it consist?— 22. What 
Is the fourth period? Of what three places does it consist? Give examples of the 
mode of expressing millions and billions.— 23. Name the periods above billions. 
How many places must we All, to express a million ? To express a billion ? To ex- 
press ten thousand ? 



12 NOTATION. 





n 

Q 



4 



•§3 2 -sag 111 I 



6th Per. 5th Per. 4th Per 3d Per. 2d Per Isi Per. 

QUADRILLIONS TRILLIONS BILLIONS MILLIONS THOUSANDS UNITS 

24. One ten is equivalent to ten units ; one hundred, 
to ten tens. Hence, removing a figure one place to the 
right, diminishes its value ten times; removing it one 
place to the left, increases it ten times. 

25. Rule for Notation. — Write in each period, be- 
ginning with the highest mentioned, the number belonging 
to it, filling vacant places with naughts. 

The left-hand period need not conttdn three places, but every other 
must — ^Naughts before a number do not affect its value, and should not 
be written. Every naught placed after a number throws its figures one 
place farther to the left, and therefore increases its value ten times. 

A person counting 100 every minute since the birth of Christ would 
not yet have reached a trillion. 

EXEKOISE IN NOTATION. 

"Write the following numbers in figures, placing units under 
units, tens under tens, &c. : — 

1. Nino hundred and eiglity-one million, seven hundred. 

2. Ninety-six billion, one liundred million, and twelve. 

3. Three hundred and twenty quadrillion, ^ve thousand. 

4. Fifteen quintillion, four quadrillion, ten tliousand. 

5. Eight trillion, twelve billion, seven liundred. 

6. Two hundred and fifty-seven million, one hundred and 
ninety-one thousand, seven hundred and sixty -three. 

24. Whftt is the effect of removing a figure one place to the right ? Of removing 
ft one place to the loft t— 25 Oiye the role for Notation. Which of the periodb must 
contain three places, and which need not? What is the effect of prefixing a cipher 
to a number? Of annexing a cipher ? What remark is made, to show how great a 
trillion is? 
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7. Ninety-eight sextillion, three hundred million, eleven thou- 
>and, foar hnndred and thirteen. 

8. Seven hnndred and seven trillion, forty-one nulUcHi, seven 
hundred and twenty thonsand, and one. 

9. Four hnndred and fifty trillion, five hnndred and forty bil 
lion, forty-five million, fifty-four thousand, and eleven. 

10. 476 decillion, 200 nonillion, 84 octillion, 7 septillion, 63 
sextillioa, 450 qnintilllon, 2 trillion, three hundred and sixty. 

11. Eight hundred and ninety-one quadrillion, one trillion, 
fifty billion, six hundred and nine million, and seventy. 

12. Two nonillion, fourteen septilhon, two hundred and eleven 
quadrillion, thirteen trillion, five hundred and forty-six billion, 
twenty-seven thousand, and ninety-five. 

13. Twenty quintillion, two hundred and seven billion, six 
hundred millicm, six thousand, and fifty -nine. 

14. Two hundred sextiUion, and sixty- nine. 

15. One trillion, one hundred billion, and eleven. 

Tho Roman Notation. 

26. The Roman Notation, so called because it was 
used by the ancient Romans, employs seven letters. 
I. denotes one ; V., five ; X., ten ; L., fifty ; C, one hun- 
dred ; D., five hundred ; M., one thousand. 

y resembles the outline of the hand with the five fingers spread. X is 
two V's, or fives, joined at their points. G begins the Latin word centum, 
one hundred. It was sometimes written in this form C* and the lower 
half^ afterwards written as L, denoted fifty. M begins the Latin word 
miUe, a thousand. A thousand was sometimes written CIO ; hence lO, 
afterwards changed to D, denoted 500.^-Some think that V was used to 
denote five, because U, which was anciently written Y, was the fifth voweL 

27. These letters are combined to express numbers, 
according to the following principles : — 

1. If a letter is repeated, its value is repeated. XX. is 
twenty ; III. is three. 

26. Why is the Roman Notation bo called ? What does it use to represent nam- 
bersf Why Is it supposed that V was used for 6, and X for 10? How did C come 
to denote 100, and L 50? Why was M used for 1000. and D for 500 ?— 27. In com- 
bining tliobe characters to express numbers, what is the effect ol repeating a lett«r? 
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2. A letter of less value, placed after one of greater, 
nnites its value to that of the latter. VI. is six. 

3. A letter of less value, placed before one of greater, 
takes its value from that of the latter. IV. is four. 

4. A letter of less value, placed between two of greater, 
takes its value from that of the other two united. LIV. 
is fifty-four. 

5. A bar over a letter increases its value a thousand 
tmies. V. is five thousand. 







Table. 




I. 


One. 


L. 


Fifty. 


11. 


Two. 


LX. 


Sixty. 


III. 


Three. 


LXX. 


Seventy. 


IV. 


Four. 


LXXX. 


Eighty. 


V. 


Five. 


XO. 


Ninety. 


VI. 


Six. 


0. 


One hundred. 


VII. 


Seven. 


CI. 


One hundred and one. 


VIII. 


Eight. 


CO. 


Two hundred. 


IX. 


Nine. 


ceo. 


Three hundred. 


X. 


Ten. 


COCO. 


Four hundred. 


XI. 


Eleven. 


D. 


Five hundred. 


XII. 


Twelve. 


DO. 


Six hundred. 


XIII. 


Tliirteen. 


DCO. 


Seven hundred. 


XIV. 


Fourteen. 


DCCO. 


Eight hundi'ed. 


XV. 


Fifteen. 


DCCCO. 


Nine hundred. 


XVI. 


Sixteen. 


M. 


One thousand. 


XVII. 


Seventeen. 


MM. 


Two thousand. 


XVIII. 


Eighteen. 


MMM. 


Three thousand. 


XIX. 


Nineteen. 


MMMM. 


Four thousand. 


XX. 


Twenty. 


V. 


Five thousand. 


XXI. 


Twenty-one. 


X. 


Ten thousand. 


XXX. 


Thirty. 


L. 


Fifty thousand. 


XL. 


Forty. 


M. 


One million. 



What is the cffoct of placins^ a 
placing a letter of less value before 
between two of greater? Of placing 



letter of less value aft*r one of greater? Of 
one of greater? Of placing one of less valoo 
a bar over a letter ? Learn the Table. 
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Tho Roman Notation is now used chiefly in expressing dates, marking 
the hours on c^ocl^ and watch faces, paging prefaces, and numbiering toI- 
omes, chapters, or lessons of books. It was ill adapted for use in calcu* 
lating or keeping accounts, and was for most purposes superseded with 
great advantage, in the 16th century, by the Arabic Notation, which had 
been introduced* among the learned of Europe two hundred years before, 
and had been gradually made known by means of almanacs. 



BXEROISE IN NOTATION. 

Write the following numbers, first by the Arabic, and then by 
the Eoman, Notation : — 



5. Seventy-nine. 

6. Eight hundred. 

7. Ten thousand. 

8. Twenty-nine. 



1. Eighteen. 

2. Forty-five. 

3. Six hundred. 

4. Three thousand. 
9. Fifteen hundred (or, one thousand, five hundred). 

10. Nineteen hundred and five. 

11. Twelve hundred and thirty-eight. 

12. One million, one thousand, and one. 

13. Five thousand, seven hundred and ninety. 

14. One hundred thousand, and eleven. 

15. Fifty thousand, four hundred and fifty-four. 

16. Sixteen hundred and ninety-nine. 

17. One thousand, six hundred and sixty. 

18. Two thousand, two hundred and eighty-seven. 

Express the following numbers according to the Roman Nota- 
tion: 826; 13; 10,500; 81; 119; 50,909; 1,000,000; 48; 5,555; 
76; 1,864; 4,200; 14; 15,000; 849; 1,111; 52; 660; 101,000. 

Express the following numbers according to the Arabic Nota- 
tion: M. XXV. MDOCO. LXVIII. VV. LOCO. XVII. 
LI. Xn. DO. CCOOIV. OX. VT. XI. IX. MCXJII. 
MDCOCCLXXXIX. OXIX. 

iv. lii. ex. xciii. xxxviii. Ixx. xiv. cxliv. Ixxxi. 

For what is tbc Komua Notation novir chiefly used ? When wa6 it saperseded 
by tlie Arabic? When was tho Arabic Notation first introdnced, and how was it 
inadc known? 
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CHAPTER III. 



NUMERATION. 



28. Nnineration is the art of reading numbers expressed 
by characters. 

29* Rule for Numeration. — 1. beginning at tJie 
right^ divide the number into periods of three figures each. 

2. Beginning at the left^ read the number in each period 
as if it stood aHone^ adding the name of the period in 
every case ea^ept the last. 

The figures of the right hand period are never named as units, the word 
units being understood. We read 600 Jive hundred, not Jive hundred units. 

Places containing must be passed over in reading. We read 2043 
two thousand and Jorty4hree'^ not tuio thousand^ no hundred and Jorty^kree, 

Examples. 

1,100 One thousand, one hundred; or, eleven hundred. 
140,000 One hundred and forty thousand. 
20,009,000 Twenty million, nine thousand. 
1 1 ,000,000,017 Eleven billion, and seventeen. 
9,000,070,212,005 Nme trillion, seventy miUion, two hundred and 

twelve thousand, and five. 
6,020,100,009,000,400 Six quadrillion, twenty trillion, one hundred bil- 
lion, nine million, four hundred. 



EXEBOISE IN NUMEBATION. 

Name the places in order — unit%y tens^ hundreds, &c. ; thea 
read the number : — 



1. 


840000 


7. 


37123000000415863 


2. 


75819 


8. 


714629300000927000 


3. 


30451000 


9. 


46327723207003 


4. 


1073549000227 


10. 


15616000000111101 


5. 


84001100206 


11. 


827716420018 


6. 


290902029092209 


12. 


7423065056506650128 



2a What is Numeration ?— 29. Give the role for Numeration. Which period 
luM Its name understood in reading? How do wo read places containing 0? Give 
1 oiEample. 



mnaRixtos. 
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4987043790080465 

224000000600317010 

568740119 

161287S962 

16409223 

uxLrx. 
ccccscvu. 

DCCCLXXXII. 



27. 



LXVI. 

_JfCXClL 

MXDCCCIfc 

DCCCXIX. 

CSVIII. 

MCCLXXIV. 

_ IMCXSII. 

voce XXXIII. 



nine periods with ones. Bead this number, 
seven periods with fours. Bead this mimber. 
81. Set down 7 teh-tbonsanda, 1 thonsand, hondreds, 6 tens, 
S units. Bead the number thns formed. 

32. Set down 2 trillions, 3 ten-billions, 8 tea-mitlions, 6 mU- 
jions, 1 thonsantl, 9 tens, 6 nnits, filling vacant places with nonghts. 
Bead ibis nnmber. 

30. ENQLisn KuuEBATioN Table, — The division of 
namberB into periods of three figares each, as shown on 
page 12, is that followed in the United States, France, 
and the continent of Europe generally. The English 
divide into periodls of six figures each, naming them and 
the places they contain a: 



I 



lij. 



illi 
illii 

!i|S| 



ill 

11 Hi i 



^=3 

l|if| 



l-S I 



ales 



111 s. 

9 ^ P a ^ ^ 



SO; Hmr does tbe Engllsb NnnHntt 
fIghtaeD plMM acondliig to oar Ubia ; i 
ipMk of ■ blllbm In this eoimtiy, how mi 
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OHAPTER IV. 



ADDITION. 



31. Four girls and three boys went a riding; how 

many went in all ? 

Here we are required to find one number containing as many units as 
4 and 3 together. This process is called Addition. 

32. Addition is the process of uniting two or more 
numbers in one, called their Sum. Adding 4 and 3, we 
have 7 for their sum. 



and 1 are 

1 and are 



Addition Table. 

1 ; and 2 are 2 , and any number make 
1 ; 2 and are 2 j any number and make 



that number, 
that number. 



1 and 


2 and 


Z and 


4 and 


6 and 


1 are 2 


1 are 3 


1 are 4 


1 are 5 


1 are 6 


2 are 8 


2 are 4 


2 are 5 


2 are 6 


2 arc 7 


8 are 4 


3 are 5 


3 are 6 


3 are 7 


3 are 8 


4 are 6 


4 are 6 


4 are 7 


4 are 8 


4 are 9 


6 are 6 


6 are 7 


6 are 8 


5 are 9 


5 are 10 


6 are 7 


6 are 8 


6 are 9 


6 are 10 


6 are 11 


7 are 8 


7 are 9 


7 are 10 


7 are 11 


7 are 12 


8 are 9 


8 are 10 


8 are 11 


8 are 12 


8 are 13 


9 are 10 


9 are 11 


9 are 12 


9 are 13 


9 are 14 


10 are 11 


10 are 12 


10 are 13 


10 are 14 


10 are 15 


6 and 


7 and 


8 and 


9 and 


10 and 


1 are 7 


1 are 8 


1 are 9 


1 are 10 


1 are 11 


2 are 8 


2 are 9 


2 are 10 


2 are 11 


2 are 12 


8 are 9 


3 are 10 


3 are 11 


3 are 12 


3 are 13 


4 are 10 


4 are 11 


4 are 12 


4 are 13 


4 are 14 


6 are 11 


6 are 12 


6 are 13 


6 are 14 


6 are 16 


6 are 12 


6 are 13 


6 are 14 


6 are 16 


6 are 16 


7 are 13 


7 are 14 


7 are 15 


7 are 16 


7 are 17 


8 are 14 


8 are 15 


8 are 16 


8 are 17 


8 are 18 


9 are 16 


9 are 16 


9 are 17 


9 are 18 


9 are 19 


10 are 16 


10 are 17 


10 are 18 


10 are 19 


10 are 20 



81. In the giyen example, what are we required to do? What is this process 
called ?— 82. What is Addition ? What is the result of addition called ? How much do 
and any number make f How much do any number and make ? £ecite the Table. 
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SSb Addition is denoted by an erect cross +, called 
this, placed between the nnmbers to be added. 6 + 6 is 
read six phia five^ and means that six and Jim are to he 

added. 

34. Two short horizontal lines =, placed between two 
quantities or sets of quantities, denote that they are 
equaL 6+4 = 10 is read six pltis four equals terij and 
means that the sum of six and four is ten. 

35. Observe the following : — 



3 + 2=6 

then 

13 + 2=15 
23 + 2=25 
83 + 2=36, &c. 



4 + 5=9 

then 

4 + 86=89 
4+45=49 
4 + 55=59, &c. 



3 + 7=10 

then 

53 + 7=60 
68 + 7=70 

78 + 7=80, &C. 



5 + 8=18 
then 

5 + 28=38 
45+ 8=53 
5 + 88=98, &C. 



36. Observe that 4+5 = 9, and 5+4 = 9. 
Hence, when numbers are to be added, it makes no 
difference which is taken first. 



EXEBOISE ON THE ADDITION TABLE. 

H#w many are 7 and 6? 6 and 7? 17 and 6? 16 and 7? 
6 and 27? 6 and 47? 57 and 6? 8 and 5? 5 and 8? 

H^PB7 many are 5 and 7? 85 and 7? 87 and 5? 7 and 85? 
6 and 87? 4 and 8? 4 and 38? 88 + 1 + 8? 4+2? 104+2? 
164+2? 174+2? 274 + 2? 92+4? 402 + 4? 

H«w many are 9 and 3? 29 and 3? 8 and 2? 48 and 2? 
If6 and 2? 1^ and 8? 8 and 3? 38 and 3? 3 and 78? 
178 and 8? 278 and 3? 11 and 1? 15 and 2? 1| and 2? 
20 and 3? 5 and 31? 6 and 3? 23 and 6? 

Add 9 and 7. 9 and 9. 9 and 8. 9 and 57. 9 and 59. 
9 and 58. 9 and 47. 9 and 5. 4, 5, and 9. 5, 4, and 19. 

Add 9 and 2. 6, 3, and 2. 89 and 2. 2 and 29. 7, 2, and 1. 
49 and 1. 51, 1, and 8. 9 and 161. 1 and 179. 

88. I^w iB addition denttedf— 84. What d* tvm short horizontal lines denitef 
Ilfw is 6+4=l| read?— 85. How much is 8+2? 18+2? 88+2? 4+6? 4+85? 
4+45? 8+7? 68+7? 63+7? 8+77?— 8«. Hfcw much is 4+6? 
5+4? What prindplo is deduced from this? « 



liw 



muoti ia 



20 ADDITION. 

What does 6 +6 equal I 6+10«? 136+6? 326+6? 6+36t 
46+3+3? 56+4+3? 5 + 1+46? 

What does 4+6 equal? 104+6? 34+6? 6+14? 5 + 6? 
85 + 6? 5+T6? 9+4? 9+44? 

What is the som of 10 and 10? 10 and SO? 10 and 30? 
4,6,and'r0? TfS.andSO? lOandS? 4y5,aiid8? 3^6,andl9? 
4^2,audr? TA«^3^ 8,4,andS? 31,5,and3? 93,4^aiid3? 

i^oont by twos^ commencing 3, 4^ 6, 8^ &c^ up to lOOl 

Coont by twos^ commencing 1^ 3^ 5^ T, &c^ up to 99. 

Count by threes^ coomiencing 3^ 6, 9^ 13, ^^ up to 99. 

Count by threes^ commencing 3, 5, 8, 11, &c^ up to 98. 

Count by threes, commencing 1, 4^ T, 10, &0., up to IOOl 

Count by fours, commencing 4^ 8, 13, 16, <kc., up to 100. 

Count by fivesy commencing 5, 10, 15, 30, i&c, up to 100. 

87. Appucatio:xs of ADDmo^r. — To find a whole, 
when its parts are giTen, add the partSL 

38. To find the selling price, when the cost and gain 
are giTen, add the cost and gain. 

39. To find the cost, when the selling price and loss 
are giTcn, add the selling price and loss. 

40. To find a later date, when an earlier date (a. d., or 
after Christ) and the difference of years are given, add 
the earlier date and the difTerence of years.. 

MS!¥TAL SXSBCISSS. 

1. A boy has 30 cents in one pocket, 9 in another, and 3 in a 
third; how many cents has he in all? 

Aiu. 30+9+3 cents, or 83 cents. 

3. A &rmer buys a cow for $33* and sells her so as to gain 
$T; what does ^e bring? (See § 38.) 

St. How do yoa find a whole, when its ports are flrlreii ^— SS. How do jwi SinI 
tile aeffin^ prtce^ when the cost and sain an giTen?— 88. How do you find tiie coet, 
wkeai tte aeWag price and toes an siren ? — Vk How do joa find a ttter <hite» whun 
aa OKfier date and tbm diffiovnee of years an siren? 
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B, Sold a pietnre for $83, at a loss of $8 ; what did the picture 
cost? (See §39.) 

4. In what year will Charles be eight years old, if he was 
bora in 1861? (See §40.) 

5. How many strokes will a dock strike in twelve hours, com- 
mencing at 1 o'clock ? 

6. I spent $10 for a coat, $4 for a vest, and $6 for a hat; 
what did the whole cost ? 

7. Five cows in one field, three in another, and seventeen in 
a third, make how many cows altogether? 

8. A grocer has 10 barrels of flonr, 5 of sugar, and 6 of pota- 
toes ; how many barrels has he in all ? 

9. Clay was bom in 1777. Webster was bom 5 years later; 
what was the date of Webster's birth? 

10. There are 14 bones in the face, 6 in the ears, and 8 in the 
back of the sknll ; how many bones in the whole head ? 

11. Washington became president in 1789. He held the office 
eight years ; when did he leave it? 

12. There are 31 days in July, and 31 in August ; how many 
days in both months ? 

MoDSL.— 'Thirty-one is 8 tens and 1 nntt 8 tens and 1 nnit, added to 8 tens and 
1 nnit, make 6 tens and 2 nnita, or 62. Ans, 62 days. 

13. A person travelled 40 miles by railroad, and 35 miles by 
stage ; how far did he go in all ? 

14. Genesis contains fifty chapters, and Exodus forty; how 
many chapters in both ? 

15. I have three lots of land; the first contains 30 acres, the 
second 10, and the third as many as the other two together. 
How many acres in all three? 

16. A certain orchard contains 16 apple-trees that bear, and 
4 that do not ; 7 pear-trees that bear, and 3 that do not ; and 10 
cherry-trees. How many apple-trees does it contain? How 
many pear-trees? How many trees altogether? 

17. If a person spends $10 on Monday, $5 on Tuesday, and as 
much on Wednesday as on both the previous days, how many 
dollars does ho spend altogether ? 



S2 ADDITION. 

41. Addentg by Columns. — ^When the numbers ar^ 
too large to be added mentally, we write them down an4 
add the columns separately. 

Example. — ^A merchant gives $5261 for one lot of 
goods, $432 for another, and $303 for a third« How muck 
do they all cost him ? 

They cost him the sum of $6261, |432, and |808. That we mar 
unite things of the same kind, in writing the numbers 

down, we place units under units, tens under tens, Ac. ako«i 

ISegin to add at the bottom of the right-hand column. f 5201 

8 units and 2 units are 6 units, and 1 are 6 units ; ^32 

write 6 under the units. tens and 8 tens are 8 tens, and 808 

6 are 9 tens ; write 9 under the tens. 8 hundreds and 4 

hundreds are Y hundreds, and 2 are 9 hundreds ; write Ans, $6996 

9 under the hundreds. Bring down the 5 thousands. Ant, 

$5996. 

42. Pboof op Addition. — Proving an example is 
finding whether the work is correct. 

Addition may he proved hy adding the columns from 
the top downward. If tht sum is the sams as when they 
are added from the bottom upward^ we infer that the work 
is right. If an error has been made in the first addition, 
it is not likely to be repeated in the second, when the 
numbers are taken in a different order. t^ofii 

Example. — ^Prove the example in §41. Add each . ^ 

column from, the top downward. 1 and 2 are 8, and 8 are *^^ 

6. 6 and 8 are 9. 2 and 4 are 6, and 8 are 9. Bruig down 303 

6. Ans. 15996,— the same as before. Hence the work is "rTTTZ 

right ^wt. $5996 

EXAMPLES FOB PBAOTIOB. 

Read and add the following numbers ; prove each example: — 
(1) (2) (8) 

62317 1100264 2976100548314732 

4330 53105 47211574162 

722321 58234510 22851040001004 

41. How do we deal with the numbers, when they are too large to be added men- 
tally? Id the given example, how mast we write down the numbers to be added ? 
Why 80 ? Proceed wtth the addition. — 42, What is meant by proving an example ? 
How is addition proved ? Why should the result be the same when you add in the 
opposite direction ? (% 86) Why is not an error in the first addition likely to be re- 
peated in the second ? Prove the example in % 41. 



BKAMPLE8 IS ADDITION. 23 

i. Add 90153, 821, 405801, and 8214. Am. 498989. 

5. Add 84600325, 70, 56402, and 128201. Am. 84778998. 

6. Add 41, 725, 12, 200, 4001, 20, and 8000. Am. 7999. 

7. Add 11, 282, 2548, 14201, 870012; Am. 886999. 

8. What is the sum of 1640263, 1501, 214128, and 28011 ? 

9. What is the value of 26+231041 + 711+55101+2110? 

10. Add thirteen hundred; nineteen million, two hundred 
thousand, five hundred ; forty-two ; fiye hundred and twenty-four 
iiionsand, and thirteen ; and twenty million, fourteen thousand, 
and thirty-two. * Am. 89739887. 

11. Add eleven million, two hxmdred and twenty-three thou- 
sand, four hundred and fifty-one ; five hundred and ten thousand, 
two hundred and fifteen ; five million, one hundred and forty-one 
thousand, one hundred and twenty-two; and twelve thousand, 
two hundred. Am. 16886988. 

12. What is the sum of 14 hillion, three hundred and twenty- 
one; 2 hillion, 15 million, 111 thousand, three hundred and five; 
420 million, 12 thousand, and fifty-three ; and 131 million, 600 
thousand? Am. 16566723679. 

18. Knd the sum of twenty trillion, two hundred hillion, two 
million, and seventeen; thirty-one hillion, three hundred and 
seventy-one million, six himdred and thirty-four thousand ; thir- 
teen thousand, three hundred and twenty-one ; and five hillion, 
eleven million, twenty-one thousand, four hundred and forty. 

Ans. 20286384668778. 

14. Add eleven million and eleven ; five million, two hundred 
and ninety-two thousand, one himdred and twenty-three; and 
six thousand, five hundred and fifty. Am. 16298684. 

15. One town contains 16735 inhahitants, another 22242; 
what is the population of hoth ? 

16. How many acres in three farms, if the first contains 427 
acres, the second 250 acres, the third 211 acres? 

17. A person who is worth $145250, makes $10000 more, and 
has $220700 left to him. What is he then worth ? 

18. If an army of 23452 men is refinforced with 15316 men, 
how many will it then contain ? 



24 ADDITION. 

19. A boat starts with 1652 bushels of wheat aboard ; 43 
miles down the river, it receives 27 barrels of floar and 3835 
bushels of wheat. How many bushels of wheat are then aboard ? 

Ans, 4987 bushels. 

43. The sum of a column may consist of more thau 

one figure. In this case, plczce the right-hand figure 

under the column added, and add the left-hand figure or 

figures to the next left-hand column. 

If the sum of a column is 64, write down 4 aod add 6 to the figures 
of the next left-hand column; if it is 127, write down 7 and add 12 to 
the next colunm. 

Example.— Add 3658, 4903, 7006, and 734. 

Write the numbers, units under units, tens under 

tens, &c. Begin to add at the right The sum of the u 

units is 21, — 2 tens and 1 unit. Write the 1 unit in the | ^ ^ 

units' place, and add the 2 tens to the tens in the next 1 1| 

column. 1 § I 3 I 

2 and 3 are 6, and 6 are 10. 10 tens are 1 hundred 5 P k ^ § 

and tens. Write in the tens* place, and add the 1 3 6 5 8 

hundred to the hundreds in the next column. 4 9 0^ 

1 and 7 are 8, and 9 are 17, and 6 are 23. 23 hun- 'r n n ft 
dreds are 2 thousands and 3 hundreds. Write 8 in the 7 6 
hundreds' place, and add the 2 thousands to the thou- 7 3 4 
sands in the next column. • 

2 and 7 are 9, and 4 are 13, and 3 are 16. 16 thou- Am, 16 3 01 
sands are 1 ten-thousand and 6 thousands. This being 

the last column, write them down. Am, 16301. 

EXAMPLES FOR PEAOTIOE. 

Road and add the following numbers ; prove each example : — 



(20) 


(21) 


(22) 


49778 


857215 


24^13^55^96 


112 


29524 


24464485 


352243 


8461489 


6325273374 


5314 


828 


306482265 


5154432 


58327317 


3694817601153 


65423216 


874516526 • 


12365498705618 



43. "When the sum of a column consists of more than one flgnre, what must we 
do ? If the sura of a column is 64, what do we do ? If it is 98 ? If it is 12T ? If the 
sum of a column is expressed by three figures, how many do we write down, and how 
Many do wo add to the next column ? Add the numbers in the given example. 
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44. Role for AddltloB. 

1. WriU units under units^ tens under tens^ ike. 

2. Beginning at the rights find the sum of each column. 

3. If the sum is esepressed by one figure^ write it 
under the column added; if not ^ place the right-Tiand fig- 
ure th^e^ and add the left-hand figure or figures to the 
next colum,n. 

4. Prove hy adding in the opposite direction. 

XZAICPLBS FOB PBAOTIOE. 

1. Add 123405, 2364210, 354, 794327, and 36547. 

2. Add 27562, 345607, 2461, 4567801, and 365. 

3. Add 1034001, 78954^ 379205, 367001, and 45637. 

4. Add 11, 4562, 773, 15266, 8958, and 66666. 

5. Add 100375, 406780, 4673005, 4112, 18365791, 2478, and 
164357. Ans. 23716898. 

6. What is the sum of three hundred thousand, six hundred 
9nd fifty ; seven thousand, eight hundred and thirty-two ; eleven 
thousand, five hundred and sixty-seven ; ten thousand and fifty- 
six ; four hundred and seventy-two ? Aub. 330577. 

7. A man drew five loads of bricks. In the first load, he 
had 1209 ; in the second, 1453 ; in the third, 1101 ; in the fourth, 
1212 ; in the fifth, 1303. How many bricks were there in all ? 

8. If there are shipped from the United States, 15614 barrels 
of flour to Sweden, 250 barrels to Holland, 205154 to England, 
6401 to Cuba, and 19602 to Mexico, how many barrels are 
shipped altogether ? 

9. Find the sum of eighty-eight million, and nineteen ; forty- 
seven thousand, and sixty-eight ; nine million, seven hundred and 
eighty-five thousand ; nice hundred and eighty^six ; eight billion, 
leven million. Ana, 8104833073. 

10. How many square miles are in the British Isles, there 
being 50922 square miles in England, 30685 in Scotland, seven 
thousand three hundred and ninety-eight in Wales, and ift 

2 



26 ADDITION. 

Irdand eighteen hundred and twenty-seven more than in Scot^ 
land? Ans. 121517 square miles*. 

11. It is computed that there are two million pagans in North. 
America, two million in South America, one million in Europe, 
five hundred and ten million in Asia, sixty-five million in Africa, 
aud twenty-four million in Oceania. How many pagans are there 
in the world? Ans. 604,000,000. 

12. Maine, the largest of the New England States, contains 
81766 square miles. New York, the largest of the Middle States, 
contains 15234 square miles more than Maine. How many square 
miles in New York ? 

13. A person has $1557 in one hank, $2843 in another, and 
in a third as much as in hoth the other two. How much has he 
in the third hank? How much in all three ? 

14. A lady gave $3445 for a house and $1055 for furniture. 
She then hought some adjoining land for as much as hoth house 
and furniture cost What did she give for the whole ? 

16. Wellington's army at Waterloo consisted of 49608 in- 
fentry, 12402 cavalry, and 6645 artillery-men. How many men 
did it contain in all? 

16. Napoleon's army at Waterloo consisted of 48950 infantry, 
16765 cavalry, and 7232 artillery-men. How many men did it 
contain in aQ? 

17. How many men did hoth Wellington's and Napoleon's 
anny at Waterloo contain? Ahs. 139602 men. 

18. How many bushels of wheat are there on four boats, each 
of which contains 5250 bushels of wheat and 45 barreb of flour? 

Ans. 21000 bushels. 

19. Preddent Madison was bom in 1751, and attained the age 
of eighty-five; in what year did he die? 

20. How many strokes does a clock strike in 24 hours? 

21. A lady gave each of her three daughters $9250, and her 
BOQ $8S45^ How much did she distribute among them ? 

22. The earth is 91430000 miles from the sun. The planet 
Keplnne is 26&4S41000 miles farther. What is Neptune^s distance 
Ikrom thesnnl 



- 23. A has $4250 ; B has $375 more than A ; has as much 
as A and B together. What are all three worth? Am. $17760. 

24. How far is it from New York to Buffalo, the distance from 
New York to Albany being 150 miles, from Albany to Rochester 
251 miles, and from Rochester to Buffalo 75 miles? 

25. A man worth $12500 makes as much more, and has $5490 
left to him. What is he then worth ? Am. $80490. 

26. Required the whole population of the world, that of N. 
America being estimated at 46000000; S. America, 2000(K)00; 
Enpope, 280000000; Asia, 680000000; Africa, 80000000; and 
Oceania, 28000000. 

27. How many men in an army consisting of four regiments, 
two of nine hundred and eighty men each, and two of twelve 
hnndred and forty ? Ans. 4440 men. 

28. A merchant bought $1786 worth of books, and $875 worth 
of stationery. On the books he gained $549, and on the station- 
ery $228. What did he sell the books for ? What did he sell 
the stationery for? What was his whole gain? 

Ana. Books, $2335. Stationery, $1103. Gain, $777. 

29. In 1862, the postal revenue of the U. S. amounted to 
$8299820; in 1863, it was $2863969 more. What did it then 
amoimt to ? 

30. If I invest $2356 in pork, and $1977 in beef; and sell 
them so as to gain $395, how much do I receive for the whole ? 

31. A man left his wife $95000 ; each of his three sons, $15000 ; 
his daughter, $34000; and the rest of his property, which 
amounted to $47250, to charitable societies. What was the 
whole value of his estate? Ans. $221250. 

82. A's orchard contains 146 apple-trees ; B's, 22 pear-trees, 
9 plum-trees, and 27. apple-trees; O's, 18 plum-trees, 139 apple- 
trees, and 88 pear-trees. How many apple-trees in all three 
orchards? How many pear-trees? How many plum-trees? 
How many trees altogether? 

83. The salary of the Vice-President of the United States is 
$10000 a year ; that of the President is $40000 more. What 
do the yearly salaries of both amount to ? 
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84. A certain school opens with 78 boys and 129 girlSL 
Within 30 days there is an addition of 42 boys and 89 girls. HoW 
many does the school then contain ? 

85. Add LXVL, MDXIX., OCIV., XVm. Jtis. 180T- 
36. Add MD., VOXXX., XLIV., CXV., X. Ans. 1016789. 



45. Practise the following examples till they can be 
added at sight up and down, naming the results only. 
Thus, in Example 1 : — three^ eighty fourteen^ siosteen^ 
seventeen^ twenty-three^ thirty^ thirty-foy/r^ thirty-six — 



0) 


(2) 


(8) 


W 


1179582 


28204681 


76466789 


5234667 


2295344 


17130579 


76789123 


6346789 


3381437 


96792468 


13123466 


2678912 


4674296 


85246835 


63466789 


7891235 


6275011 


74683579 


66789123 


1124567 


6443322 


63357924 


21123456 


4456789 


7109876 


52642753 


44456789 


4678913 


8123345 


31297531 


32789123 


8892345 


9345123 


97468864 


76123466 


8123456 


C5) 


(«) 


(T) 


(8) 


7389234 


66694375 


34751212 


7634725 


6188345 


63693025 


23686259 


8683614 


5267345 


85215364 


11310344 


9472583 


1856234 


86424443 


97311681 


8361472 


2945245 


14644636 


80678363 


7258861 


3134123 


63301445 


72846266 


6747268 


4723345 


49321435 


62662172 


6136147 


2312234 


21648673 


67166249 


4826836 


5689345 


36623535 


47691654 


3614725 


6490133 


65615525 


34426235 


2583614 


3567345 


41623573 


20934389 


9472583 


1289234 


24635521 


19281213 


8361472 


7631405 


36159247 


42816364 


7258861 
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46. When the sum of a column consists of three fig- 
ores, the two left-hand figures must be added to the next 
column. Thus^ in Ex. 9, the suin of the first column is 
108— write down 8, and add 10 to the next column. 



C») 


(10) 


(11) 


(13) 


846750 


683621 


635643 


802950 


846750 


662961 


428744 


395135 


846760 


963421 


935613 


801916 


846759 


137663 


453824 


717486 


846759 


412623 


254872 


496395 


846759 


525636 


662816 


585289 


846769 


647213 


654883 


674198 


846759 


325443 


644866 


717487 


846759 


202652 


111834 


496396 


846759 


617650 


653851 


585285 


846769 


631021 


452840 


674199 


846769 


446133 


232890 


717488 


846759 


107553 


623886 


496397 


846759 


547605 


651893 


686286 


353759 


838714 


734882 


674195 


12208358 


7349899 


8033336 


9420101 


(18) 




(14) 


(15) 


1399736957 


3826486095 


7587897897 


7228226934 


6667483794 


4182596897 


6179552483 


988253592 


6469675797 


5598504587 


8759236294 


4829827967 


4499246912 




486755 


2789494849 


3398715976 


7631486745 


4589296895 


4297751987 


4782884793 


9286795997 


6181736661 


• 


3292692 


1743394797 


6548424326 


6884276195 


6949417875 


7464362987 


85486785 


7489386822 


6894756980 


8926386411 


3589095897 


6298656957 


6867141394 


9791297897 


4164167256 


3788445795 


2278096895 


3547399992 


4949951678 


7639155256 


71201220994 


63161299018 


78215431728 



uo 
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CHAPTER V. 



SUBTRACTION. 



47, Fivo hons are on a roost Three fly down ; how 
inuny rcinniu V 

I lore wu aro n^quiriHl to take S from 6, or to find the difference between 
9 uiiii 5. TliU prooond id oftUed Subtraction. 

48. Subtructiou is tlio process of taking one number 
from another. 



SuBTKAcriON Table. 

iVtxn I leaves 1 ; from S, 3 ; from any number leaves that number. 



1 ftum 

1 ItHIViHl 

2 loavea 1 

3 li>aveti 2 

4 leaved 8 

6 liNived 4 
leaved 5 

7 leavw tt 

8 leaves 7 

9 leaved 8 
10 leaves 9 



loaves 
t leaves I 

8 leaved 9 

9 leaved 3 

10 leaved 4 

11 leaves 5 

12 leaves e 
IS lettves Y 

14 leaves 8 

15 leaves 9 



9 (Vtm 

2 leaves 
S leaves 1 

4 leaves 2 

5 leaves S 

6 leaves 4 

7 leaved 5 

8 leaves 6 

9 leaves 7 

10 leaves 8 

11 leaves 9 



Y frMI 

7 leaves 

8 leaves 1 

9 leaves 2 

10 leaves S 

11 loaves 4 

12 leaves 5 
18 leaves 6 

14 leaves 7 

15 leaves 8 
Id leaves 9 



S f^MH 

S leaves 

4 leaves 1 

5 leaves 2 

6 leaves S 

7 leaves 4 

8 leaves 5 

9 leaves 6 

10 leaves 7 

11 leaves 8 

12 leaves 9 



8 tHm 

8 leaves 

9 leaves 1 

10 leaves 2 

11 leaves S 

12 leaves 4 
IS leaves 5 

14 leaves 6 

15 leaves 7 

16 leaves 8 

17 leaves 9 



4 f^MH 

4 leaves 

5 leaves 1 

6 leaves 2 

7 leaves 3 

8 leaves 4 

9 leaves 5 

10 leaves 6 

11 leaves 7 

12 leaves 8 

13 leaves 9 



9 frMI 

9 leaves 

10 leaves 1 

11 leaves 2 

12 leaves 3 

13 leaves 4 

14 leaves 5 

15 leaves 6 
lt> leaves 7 
17 leaves 8 
1$ leaves 9 



I 



5 ftTM 

6 leaves 

6 leaves 1 

7 leaves 2 

8 leaves 8 

9 leaves 4 

10 leaves 5 

11 leaves 6 

12 leaves 7 

13 leaves 8 

14 leaves 9 



10 

10 leaves 

11 leaves 1 

12 leaves 2 
18 leaves 3 

14 leaves 4 

15 leaves 5 

16 leaves 6 

17 leaves 7 

18 leaves 8 

19 leaves 9 



4T. K»«at thtf example. Wh;it are we here required tu ilo * — fe\, YThal i& Sub> 
tmilMit Wbat UoM flrvoi any suiuber leave ? Kecite the T^le- 
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49. The number to be subtracted, is called the Subtra- 
lend; that from which it is to be taken, the Kiauend* 
The result is called the Beniainder, or Difference. 

3 from 5 leaves 2 ; 3 is the subtrahend, 5 the miniiend, 2 the re- 
nuunder or difference. — ^If the minuend is less than the subtrahend, the 
lubtraction can not be performed ; we can not take 3 from 2. 

60. Subtraction is denoted by a short horizontal line — j 
called Minus, placed before the subtrahend. 6 — 3 is 
mdjive mimis threCy and means that Sis to be subtracted 
from 6. 



61. Observe the following : — 



3-2=1 

then 

13-2=11 
23-2=21 
83-2=31, &c. 



7-3=4 

then 

4*7-3=44 
6'r-3=64 
67-3=64, &c. 



7-3=4 

then 

27-23=4 

77-73=4 

87— 83=4, &c. 



11-10=1 
then 

31-10=21 
51-10=41 
91-10=81, &a 



BXBBOISB ON THE SUBTBAOTIOK TABLE. 

• Subtract 4 from 5. 4 from 15. 14 from 15. 4 from 24. 
4 from 44. 54 from 55. 2 from 6. 2 from 66. 62 from 66. 

Take 3 from 5. 3 from 75. 8 from 85. 83 from 85. 1 from 9. 
1 from 19. 11 from 19. 3 from 8. 3 from 88. 

How much is 1-1? 3-3? 23-23? 83-23? 43-83? 
43-10? 53-10? 54-10? 6-8? 86-3? 86-83? 86-10? 
8-4? 28-4? 28-24? 9-5? 49-5? 9-7? 69-7? 

Take 8 from 9. 8 from 59. 8 from 99. 2 from 10. 2 from 
20. 2 from 60. 6 from 10. 6 from 50. 6 from 80. 

How much is 12-7? 22-7? 42-7? 92-7? 15-8? 
65-8? 75-8? 14-9? 34-9? 44-9? 64-9? 15-10? 
25-10? 16-9? 26-9? 76-9? 86-9? 10-4? 10-3? 

49. Wbat is the number to be subtracted called ? What is the number from 
wUch the subtrahend is to be taken called? What is the result called? 8 from 5 
leayes 2 ; select the minuend, subtrahend, and remainder. In what case can the sub- 
traction not be performed ?— 60. How is subtraction denoted ? How is 5—8 read ? 
What does it mean ?— 51. How much is 8—2 ? What follows ? How much is 7—8 f 
«7— 28? 7T— 78? How much is 11— 10 ? 81—10? 51—10? 



82 BUBTRACnOir. 

Subtract 8 from 14. 8 from 64. 8 from 84. 6 from 13. 
6 from 83. 7 from 14. 7 from 74. 8 from 17. 8 from 87. 

Take 7 from 10. 9 from 18. 6 from 15. 2 from 89. 3 from 
47. 4 from 56. 25 from 29. 36 from 38. 7 from 11. 

Comit backward by twos from 100. Thus : 100, 98, 96, &c. 

Count backward by twos from 99. Thus : 99, 97, 95, &c. 

Count backward by threes from 99. Thus : 99, 96, 93, &c. 

Count backward by fours from 100. Thus: 10(^ 96, 92, &c. 

Count backward by fives from 100. Thus: 100,^95, 90, &c. 

62. Applications op Subtraction. — ^When a whole 
and one of its parts are given, to find the other part, 
subtract the given part from the whole. 

63. When a whole and all its parts but one are given, 
to find that one, subtract the sum of the given parts from 
the whole. 

64. When the cost and selling price are given, to find 
the gain, subtract the cost from the selling price. 

65. When the cost and loss are given, to find the sell- 
ing price, subtract the loss from the cost. 

66. When the selling price and gain are given, to find 
the cost, subtract the gain from the selling price. 

67. When a later date and the difference of years are 
given, to find an earlier date (a, d., or after Christ), sub- 
tract the difference of years from the later date. 

MENTAL BXEBOISES. 

1. A grocer who has 19 barrels of flour, sells 10 of them. 
How many has he left? Arts. 19—10, or 9, barrels. 

2. Leaving home with $17, I spend $5 and give $4 away. 
How much have I left ? (See § 53.) 

OS. When a whole and one of its parts are given, how do we find the other part? 

— S8. When a whole and all its parts bat one are given, how do we find that one? 

64. When the cost and selling price are ^ven, how do we find the gain ? — 55. When 
the cost and loss are given, how do we find the selling price ?— 5& When the selling 
price and gain are given, how do we find the cost? — 57. When a later date and the 
dlflSerence of years are given, how do we find an earlier date f 
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8. A colt was bought for $81, and sold for $88. What was 
the gain? (See §64.) 

4. A bntcher lost $7 on a cow that cost $49. What did he 
Bell her for? (See §66.) 

5. A jeweller sold a ring for $29, and thereby gained $3. 
WLat did the ring cost him ? (See § 66.) 

6. La Fayette was bom in 1767. President Madison was bom 
ffli years earlier. What year was that ? (See § 67.) 

7. If ten gallons of wine are drawn oat of a hogshead con- 
taining 63 gallons, how many are left ? 

8. I sold a watch for $67, and by so doing gained $6. llow 
mnch did it cost? 

9. Napoleon died in 1821. When was the battle of Waterloo 
fonght, which took place six years before his death? 

10. A fJEu-mer who has 89'sheep, sells 52 of them. How many 
does he retain ? 

MoDXL.— Eighty-nine is 8 tens and 9 units; fifty-two is 5 tens and 2 units. 
tens and 2 units ttom 8 tens and 9 units leave 8 tens and 7 units, or 87. An$. 87 
sheep. 

11. If I bny some cloth for $96 and sell it at a loss of $32, 
what do I get for it? 

12. A person lays ont $4 for books, $2 for paper, and $1 for 
pens. How mnch change mnst he receive for a $20 dollar bill ? 

13. A boy who has 58 cents, gives 32 cents to the poor. How 
many cents has he left? 

14. K a man bnys a cow for $46 and a calf for $6, and sells 
both for $62, how much does he make by the operation ? 

68. When the numbers are too large to perform the 
operation mentally, write the smaller number under the 
greater and subtract each figure from the one above it. 

Example. — A person who has $87945, gives away 
$6035. How much has he left ? 

He has the difference between $6035 and $87945, which is to be found 
by subtraction. Write the smaller number under the greater, — units under 

58. When the numbers are too large to perform tbo operation mentally, how do 
we deal with them ? Go through the given example. 



84 StIBTEACnON. 

unite, tens under tens, &c., because things can be taken only fi'om others 
of the same kind. 

Begin to subtract at the right. 6 units from __ , AoHniR 

6 units leave units ; write in the units' -BTmuend 9»7»4d 

cohimn. 3 tens from 4 tens leave 1 ten ; write Sfubirdhand 6035 

it down. hundreds from 9 hundreds leave 9 . "T 

hundreds. 6 thousands from IT thousands leave Bemmnder $81910 
1 thousand. Bring down 8. Ana, 181910. 

69. Pboop op Subtraction. — Add the remainder and 
subtrahend. If their sum equals the minuend^ the work 
is right. — ^This follows, because a whole is equal to the sum 
of its parts. The minuend is the whole; the remainder 
and subtrahend are its parts. 

Example. — ^Prove the above example. Add the re- „ . * aaqk 
mainder and subtrahend. Their sum is |8'r945, which ^^- ^^^^ 
equals the minuend. Hence the work is right. ^ ftftVQAn 

EXAMPLES FOB PBAOTIOE. 

Read minuend, subtrahend, and remainder. Prove each ex- 
• ample: — 

(1) (2) (g) 

From 8267054 93847765138 87945668746698 
Take 145031 624324122 52345164133273 

■ I ■■■... ■ I— - - — r la^— ^^1 ■ I ■■■ I * 

4. Subtract 61425626377889 from 573929699387989. 

5. From VDCCCLXXXIY. take MOCCCXLin. 

6. How much more is cxcviii. than xxxvi. ? 

7. From five hundred and sixty-three billion fifty-nine thou- 
sand and seven, take two hundred and twenty billion thirty-five 
thousand and four. Arts, 343000024003. 

8. Subtrahend, four billion five million "and three ; minuend, 
eighteen trillion seven billion nineteen million and six ; required 
the remainder. Ans. 18003014000003. 

9. From sixty-eight million nine hundred thousand and six- 
teen, take seven million two hundred thousand and two. 

69. How ia subtraction proved ? Why must the sura of the remainder and sub- 
trahend equal the minuend ? Prove the example in § 58. 



BULE FOE SUKTEACnON. 35 

60. The lower figure may represent a greater numbef 
than the one above it. 

Example. — From 964 take 839. 

We can not take 9 units from 4 units. Hence from the g 
6 tens we take 1, leaving 6 tens. 1 ten is equal to 10 

units, which we add to the 4 units, making 14. Now sub- ^^* 

tracting 9 units from 14 units, we have 5 units left, which 83^ 

we write in the remainder, in the units* place. 8 tens from 

6 {not 6) tens leave 2 tens. 8 hundreds from 9 hundreds Ans, 125 
leave 1 hundred. Ans. 125. 

When we come to the second column, in stead of taking 1 from the 
tens of the minuend, as was done above, we may add 1 

to the tens of the subtrahend. Thus : 9 from 14, 5. 1 gg^ 

and 3 are 4 ; 4 from 6, 2. 8 from 9, 1. Ans. 126, the ^^^ 

same as before. This method is more convenient, and the *^*^ 

result must be correct, for the addition of 10 units to the ^ ^ - 

minuend is counterbalanced by the addition of 1 ten to the -^"** ^^^ 
subtrahend. 

By some, this adding of 10 to the upper figure is called horromvgy 
and the adding of 1 to the next lower figure carrying, 

61. We may have to repeat the process just described, 
several times in succession. 

Example. — From 980000 take 969893. 

3 from 10, 1. 1 and 9 are 10 ; 10 from 10, 0. 1 

and 8 are 9 ; 9 from 10, 1. 1 and 9 are 10; 10 from 969893 

10, 0. 1 and 6 are 7 ; *:? from 8, 1. 9 from 9, ; 

naughts at the left are not written. Ans. 10107. Ans. 10107 

62. Rale for Subtraction. 

1. Write the smaller numher under the greater j units 
under units^ tens under tens, <&c, 

2. beginning at the right, take each figure of the sub- 
trahend from the one above it, and write the remainder 
under the figure subtracted. 

3. Tf any lower figure is greater than the one above it, 
add 10 to the upper figure, subtract, and add 1 to the 
next lower figure. 

4. Prove by adding remainder and subtrahend, 

60. From 964 take 839, explnininj: the several steps.— 61. What fe this adding of 
10 to the tipper figare called by some ? What is adding one to the next lower flg- 
hre called ? Show, with the given example, how we may have to repeat this pro- 
cess icveral times in snocesslon. — 62. Eueite the mlc for snbtraction. 
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BZAMPLES FOB PBAOTIOB. 



Read the numbers. Subtract. Prove each example ;— 



0) 

801732641 
516238264 

89900321098 
11127717749 



(2) 

156241098755 

64980099668 

(5) 

6601312499324 
999746446289 



(8) 

743812634378021 
56424152883322 



4385768506870 
4039299991989 



7. From 243008 take 14652. 

8. From 814630 take 79999. 

9. Take 90643 from 300652. 

10. Take 89989 from 89990. 

11. Take 42329 from 52330. 

12. From 8264531 take 7642. 

13. Take 15623 from 824618. 

14. From 900061 take 10378. 



15. 8630145416-9218682. 

16. 245610035-81740305. 

17. 51849035-22683518. 

18. 426834260-97958473. 

19. 98765432-23456789. 

20. 10008674-10007987. 

21. 576301498-85600534. 

22. 7000338251-631258. 



23. A merchant sells a lot of flour for $12085, and thereby 
gains $996 ; what did it cost him ? (See § 56.) 

24. Victoria became queen in 1837, 771 years after the Nor- 
man Conquest What was the date of the Conquest ? (See § 57.) 

25. From thirteen billion subtract 8621356, and from their 
difference take the same subtrahend. Am. 12982757288. 

26. The population of the United States in 1863 was estimated 
at 34,344,926 ; in 1862, at 33,344,589. What was the increase ? 

27. A warehouse containing goods valued at $295125 took 
fire. Only $27250 worth of goods was saved; what was the 
value of those consumed ? 

28. Georgia was first settled by Oglethorpe in 1733. How 
long was that after the settlement of Virginia at Jamestown, 
which took place in 1607? 

29. A man gave $21460 for a farm, and $1635 for stock. If 
^e sold the whole for $25000, did he gain or lose, and how much ? 
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30. If a person who has 86048 bushels of wheat sells one lot 
of 1845 bnshels, and another of .12067 bushels, how much has he 
left? Arts, 22181 bushels. 

31. sells D 58 barrels of apples for $116, 226 watermelons 
for $30, and 100 chickens for $28. I) pays $95 cash ; how much 
does he stall owe ? Ans. $79. 

32. A lady divided $10000 among her three children. 6h« 
gave the eldest $8585, and the second $8196. How much did 
the youngest receive? (See § 58.) 

88. At an election, 12847 votes were cast; the successful 
candidate received 8968; how many were for his opponent? 
What was the migority of the former ? Ans, Mig. 5089. 

84. A broker, at the end of a day's business, had on hand 
$54258. How much of this was in bills, $14100 of it being in 
gold, and $1789 in silver ? 

85. A library contained 1429 volumes in English, 876 in 
French, and 198 in German. 642 of these books were burned 
np, and 188 sold; how many were left? Ans, 1178 vols. 

36. P and Q begin business with $4500 each. P gains $868 ; 
Q loses $419. "Which is worth the most, and how much ? 

87. The Imperial Library of Paris contains 1000000 printed 
volumes and 84000 manuscripts. The Royal Library of Munich 
contains 800000 volumes and 18600 manuscripts. How many 
volumes in both libraries ? How many manuscripts ? How many 
more volumes than manuscripts ? 

88. The native population of N'ew York state in 1860 was 
2882095; that of Pennsylvania, 2475710. The foreign-bonu 
population of K Y. was 998640 ; that of Pennsylvania, 430505. 
What was the population of both states ? How many more native 
inhabitants in N". Y. than in Penn. ? How Hiwiy more inhab- 
itants of foreign birth ? How many more inhabi^ints altogether? 

' 39. Add the difference between 86453 and"^4987 to the dif- 
ference between 7000 and 5999. ** Am. 22467. 

40. From the sum of 26848 and 14276, take jSieir difference. 

41. What is the value of 18643+270967-4689? 

42. From forty-one billion subtract 863246 +&79863. 
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MULTIPLICATION. 



CHAPTER VI. 



MULTIPLICATION. 

What will 5 lemons cost, at 3 cents each ? 

If I lemon costs 8 cents, 5 lemons will cost 6 times 8 cents, or 16 
cents. Here we are required to take 3 five times. This process is called 
Multiplication. 

^^ Multiplication is the process of taking one of two 
numbers as many times as there are units in the other. 

Multiplication Table. 

Once is ; twice is ; taken any number of times is 0. 
times 1 is ; times 2 is ; times any number is 0. 



Onee 


Twice - 


Nil times 


<y^ times 


uptimes 


b:^ times 


1 is 1 


1 is 2 


1 is 


8 


'l is 4 


I is 6 


1 is 6 


2 is 2 


2 is 4 


2 id 


6 


2 is 8 


2 is 10 


2 is 18 


3 is 8 


8 is 6 


8 is 


9 


8 is 12 


8 is 16 


8 is 18 


4 is 4 


4 is 8 


4 is 


12 


4 is 16 


4 is 20 


4 is 24 


5 is 5 


5 is 10 


5 is 


15 


5 is 20 


5 is 25 


6 is 80 


G is 6 


6 is 12 


6 is 


18 


6 is 24 


6 is 80 


6 is 86 


1 \s 1 


V is 14 


1 is 


21 


7 is 28 


7 is 85 


7 is 48 


8 is 8 


8 is 16 


8 is 


24 


8 is 82 


8 is 40 


8 is 48 


9 is 9 


9 is 18 


9 is 


27 


9 is 36 


9 is 45 


9 is 54 


10 is 10 


10 is 20 


10 is 


80 


10 is 40 


10 is 60 i 


10 is 60 


11 is 11 


11 is 22 


11 is 


88 


11 is 44 


11 is 65 


11 is 66 


12 is 12 


12 is 24 


12 is 


86 


12 is 48 


12 is 60 * 


12 is 72 


1 times 


f times 


t times 


ll times 


^tftimesJ 


j[W times 


1 is 7 


1 is 8 


1 is 


9 


1 is 10 


1 is 11 


1 is 12 


2 is 14 


2 is 16 


2 is 


18 


2 is 20 


2 is 23 


2 is 84 


3 is 21 


8 is 24 


8 is 


27 


3 is 80 


8 is 83 


8 is 86 


4 is 28 


4 is 32 


4 is 


86 


4 is 40 


4 is 44 


4 is 48 


5 b 85 


5 "is 40 


5 is 


45 


5 is 50 


6 is 65 


5 is 60 


6 is 42 


6-is^ 


6 is 


54 


6 is 60 


6 is 66 


6 is 72 


Y is 49 


1 isJ6 


1 is 


68 


7 is 70 


7 is 77 


7 is 84 


8 is 56 


8 is 64 


8 is 


72 


8 is 80 


8 is 88 


8 is 96 


9 is 68 


9"i8 12 


9 is 


81 


9 is 90 


9 is 99 


9 is 108 


10 is 10 


10 isT 80 


10 is 


90 


10 is 100 


10 is 110 


10 is 120 


11 is 11 


11 iTss 


11 is 


99 


11 is 110 


11 is 121 


11 is 182 


12 is 84 


12 is 96 


12 is 


108 


12 is 120 


12 is 182 


12 is 144 
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^ The~ number to be taken, or multiplied, is called 
the Multiplicand. The number by which we multiply, 
or which shows how often the multiplicand is to be taken, 
is called the Multiplier. The result, or number obtained 
by multiplication, is called the Product 

3 times 2 is 6. 2 is the multiplicand, 8 the multiplier, 6 the product 

ffL The multiplicand and multiplier are called Factors 
of the product. 2 and 3 are factoids of 6. 

9* Multiplication is denoted by a slanting cross x , 
placed between the factors. 2 x 3 is read, and denotes, 
two multiplied by three. 

9. The multiplier shows how many times the multi- 
plicand is to be taken. Multiplying 2 by 3 is taking 2 
three times : 2 + 2 + 2 = 6. 2x3 = 6. Multiplying is, 
therefore, a short way of adding a number to itsel£ 

^R When two numbers are to be multiplied together, 

it makes no difference in the result which is taken as the 

multiplicand, and which as the multiplier. 4x3=12. 

3 X 4 = 12. 

Here we have \2 stars, whether wc take them crosswise ' ^ ^- ■# 
as forming 3 rows of 4 each, or lengthwise as forming ^.*itt.0 ^ ^ ' 
rows of 8 each. ^,0 M §■ ^■ 

4^ When the multiplier is an abstract number, the 
product is of the same denomination as the multiplicand. 
3 times 2 men is 6 m>en ; 3 times 2 apples is 6 apples, &c. 

i||^ Application of Multiplication. — ^When the num- 
ber of articles and the cost of one are given, multiply 
them together, to find the whole cost. 



68. In the given example, what are we required to do ? What is this process 
ealled? — 64. What is Maltiplication ? How much is taken any number of times? 
How mach is times any number ? Becite the Table. — 65. What is the number to 
be multiplied called ? What is the number by which we multiply called ? What is 
the result called ? Give an example of these definitions. — 66. What are the multipli- 
cand and mnltiplier called? Name the fiictors of 6; of 10. — 67. How is multiplica' 
tion denoted? How is 2x8 read?»63. What does the multiplier show? Give an 
example. Multiplying is, therefore, a short way of doing what ? — 60. In multiplying 
two numbers, what is found to make no difference ? Prove this. — 70. When the mul- 
tiplier Is an alMtract number, of what denomination is the product? — 71. How do you 
Had ibe C06t of a number of articles, when the cost of one is given ? 



40 MULTIPLICATION. 

MBNTAL BXBBOISES. 

How mnch is 8 times 6 ? 6 times 8 ? 9 times 5 ? 5 times 9 f 
7 times 10 ? 10 times 7 ? 11 times 6 ? 5 times 11 ? 

How much is 3 X 12 ? 6x6? 2x9? 4x7? 12x5? 1x6? 
0x10? 1x10? 11x2? 10x3? 5x0? 9x6? 8x7? 9x9? 

What is the product of 10 and 11? 6 and 3? 12 and 10? 
9 and 8? 11 and 11? 5 and 5? 12 and 12? 8 and 12? 

How much is 4x8x7? 2x5x8? 1x3x8? 2x6x1? 
6x5x0? 3x3x3? 4x8x6? 2x3x2x7? 

1. K 6 marbles are bought for 1 cent, how many can he 
bought for 4 cents ? Ans, 4 times 6, or 24, marbles. 

2. 7 days make a week. How many days in 3 weeks ? In 5 
weeks? In 7 weeks? In 11 weeks? 

3. A certain boy earns $3 a week. How much will he earn 
in 4 weeks? In 6 weeks? In 9 weeks? 

4. At 10 cents apiece, what will 2 writing-books cost? 8 
writing-books? 12 writing-books? 

5. Two boys have four pair of ducks each. How many ducks 
have they in all ? 

6. How many bushels of pears in four gardens, each contain- 
ing three trees, if each tree yields two bushels? 

7. A person having six broods of eleven chickens each, sells 
two of the broods. How many chickens has he left ? 

8. If a boat goes 12 miles an hour, how far wiU it go in 2 
hours? In 5 hours? In 8 hours? 

9. If a boy reads 4 pages every morning and 5 every afternoon, 
how many pages will he read in 7 days ? 

10. K a man earns $12 a week, and spends $7, how much will 
he lay up in 1 week ? In 4 weeks ? 

72. MuLTiPLYiKQ BY 12 OB LESS. — ^The Multiplication 
Table carries us as far as 12 times. We can, therefore, 
multiply by 12 or any less number in one line. 

Rule. — Write the multiplier under the multiplicand^ 
tmits under units^ tens under tens. Beginning at the 
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MuUiplicand 53201 
MuUiplier 3 

Produd 169603 



riff hi, muUiply each figure of the muUiplicand in tum^ 
placing each product in the same column with the figure 
multiplied. 

Example. — ^Multiply 63201 by 3. 

WritiDg 8 under the units^ figure of the mul- 
tiplicaDd, begin to multiply at the right. 3 times 
1 is 3 ; 8 times is ; 8 times 2 is 6 ; 8 times 3 
is 9 ; 8 times 6 is 15. The last product consists 
of two figures ; set it down with its right-hand 
figure under the figure multiplied. Arts. 159603. 

73. In the above example, each product except the 

last consists of but one figure. When any product con- 

. sists of two or three figures^ place the right-hand one 

under the figure multiplied^ and add the rest to the next 

product. 

Example. — Multiply 6309 by 12. 

Write the multiplier under the multiplicand, units 
under units, tens under tens. Begin at the right. 

12 times 9 units are 108 units, — or, 10 tens and 8 
nnits. Write the 8 units in the units' place, and add the 
10 tens to the next product. 

12 times tens are tens, and 10 are 10 tens, — or, 1 
hundred, tens. Write in the tens' place ; add 1 to the next product. 

12 times 3 hundreds are 86 hundreds, and 1 are 37 hundreds, — or, 
3 thousands, *l hundreds. Write Y in the hundreds' place, and add 3 
ttioQsands to the next product. 

12 tiroes 6 thousands are 60 thousands, and 8 are 63. This being the 
last product, write down both figures. Am, 63Y08. 



6309 
12 

Am. 63708 



EXAMPLBS FOB PBAOTIOB. 
(1) (2) (8) 

Multiply ^73214 832614 901432 

By 2 3 4 



(4) 

20613 
6 



(5) 

802716 
6 



(6) 

291603 

7 



(T) 

237016 
8 



(8) 
654321 
9 



(9) 

61423 
10 



10. How much is 11 times 75992638401 ? Atu, 835919022411. 



72. With how great a mnltiplier can we multiply in one lino ? Recite the mle. 
Illastrate the prooess with an example.— 78. When any product consists of more 
than one figure, how do we proceed? Illustrate the process with the given exami)lu. 
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11. How much is 9 times 8606498761 ? Am. 82476488T59. 

12. What is the value of 847852619 x 12 ? Ans. 10168231428. 



13. 372918635 x 2. 

14. 896140753 x 1. 

15. 579063245 x 3. 

16. 472938619 x 5. 

17. 639845728 x 7. 

18. 576888492 x 8. 



19. 7294380756 x 9. 

20. 960527884 x 10. 

21. 248781659 x 11. 

22. 581629478 x 12. 

23. 1759268423 x 4. 

24. 867341395 x 11. 



25. Multiply 31486 by 2 ; 3; 4; 6;' 6; 7; 8; 9; and add the 
products. Ans. 1385384. 

26. Multiply 8976201 by 9; 8; 7; 6; 5; 4; 8; 2; and add 
the products. Ans. 894952844. 

27. Multiply 652081 first by 8, then by 8 ; and find the dif- 
ference between the products. Ans. 8260405. 

28. How much is twelve times six hundred and forty-nine 
thousand and thirty-seven? Ans. 7788444. 

29. Six is one factor, ninety-six thousand and seventy-three is 
the other. What is the product? Ans. 576438. 

80. What cost 1785 coats, at $11 each? 

31. What is the product of OXOVIII. and XI. ? Ans. 2178. 

82. Multiply XDCOOXXXIY. by VHI. Ans. 86672. 

74. Multiplying by numbers above 12. — ^Whenthe 
multiplier exceeds 12, multiply by its figures separately. 

Example. — ^Multiply 287 by 156. 

We can not multiply by 156 at once. Hence we first 
multiply by the 6 units ; then by the 5 tens, or 60 ; then 
by the 1 hundred. Thus we get three Partial Froducts^ as 
they are called ;. adding these, we get the whole product. 

Multiplicand 287 

Multiplier 156 



Partial 
Products 



1722 


= 287 X 6 


1435 


= 287 X 50 


287 


= 287 X lOO 



Ftoduct 44772 = 287 X 168 



PBOOP. — ^BULB. 43 

Here, when we come to mtiltiply by 5, we write the first figure of 
the partial product under the 5. This is because the 5 is 5 tens, or 50, 
being omitted on the right. 'So, when we multiply by 1 hundred, we 
place the first figure of the partial product under the 1, two naughta 
being omitted on the right. Take care, then, always to place the first Jigurt 
of each partial product under the figure used in muUijKyinff. 

75. Pboof op Multiplication. — Multiply the jg^ 

multiplier by the multiplicand. If the product is 287 

the same as before^ the work is right, 1092 

Example. — Prove the last example. 1248 

Multiply the multiplier 156, by the multiplicand 287. The ^ 12 
product is 44772, which agrees with the former one. Hence 44772 
the work is right. 

76. When two numbers are to be multiplied together, 
it is usual to take the one with the fewer figures for the 
multiplier. 

EXAMPLES FOB PBAOTICE. 

Find the product. Prove each example : — 



1. Multiply 263 by 157. 

2. Multiply 418 by 234. 

3. Multiply 537 by 856. 

4. Multiply 916 by 729. 

5. Multiply 846 by 4823. 



6. 2463 X 1857. 

7. 1974 X 9436. 

8. 2684 X 2631. 

9. 47685 X 8249. 
10. 16853 X 62583. 



77. Rule for Mnltipllcatlon. 

i; Write the multiplier under the multiplicand^ units 
under units^ tens under tens^ <kc. 

2. If the multiplier is 12 or less^ multiply by it each 
figure of the multiplicand in turn, beginning at the right/ 
§et down the right-hand figure of each product, and add 
the remaining figure or figures, if any, to the next product, 

74. When the multiplier exceeds 12, what are we to do? Multiply 287 by 150, 
explaining the proceiss. What are the products obtained by multiplying by the dif- 
ferent fignres oH the multiplier called ? Where must we take care to write the first 
figure of each partial product? Why so?— 76. How is multiplication prored? Prove 
the last example. — 76. When two numbers are to be multiplied together, which do 
we take for the multiplier?— 77. Recite the rule for Multiplication. 
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3. If the multiplier exceeds 12, multiply by each of its 
figures in tum^ writing the first figure of each partial 
product under the figure used in multiplying. Then add 
the partial products, 

4. JProve by multiplying multiplier by multiplicand 

78. Naught in thb Multipliee. — ^When occurs in 
the multiplier, bring it down, and go on multiplying by 
the next figure, all in the same line. HQr.tj 

Example. — ^Multiply 7967 by 4005. 4005 

Rrst multiply by 5. Bring down the two naughts, 
each in its own column. Then multiply by 4, setting 39835 

the product in the same line ; its first figure is thus 3186800 

brought under the 4. Finally, add the partial prod- * 

uctT An*. 31907835 



EXAMPLES FOB PBAOTIOE. 

1. Multiply four thousand two hundred and ninety-three, by 
eight thousand and seventy-six. Am, 34670268. 

2. Multiply fifty-seven thousand and three, by seventy-five 
thousand and four. Ans. 4275453012. 

8. The factors of a certain product are 51, 4, 6, and 108. 
Required the product. Ans. 132192. 

4. How much money must be divided among 2065 persons, 
that each may have $908 ? 

5. A drover who had 967 head of cattle, bought 92 more, and 
then sold the whole for $63 apiece. How much did he receive? 

6. How many books in three rooms, furnished with four book- 
cases apiece, each case containing 108 books? 

7. What cost 825 horses at $145 apiece ? 

8. What is the product of 9263 and 7603 ? 

9. What is the value of 68753 x 10408 ? 

10. Multiply MDLXV. by VIX. Am. 7839085. 

11. Multiply LOCXLL by XVII. ^n«. 502761687. 

78. When occurs in thu multiplier, how must wo proceed ? ninstrate this witk 
the given exompla 
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79. Naughts at the bight. — We learned in § 25 that 
every naught placed after a number increases its value 
t^n times. Hence, to multiply by 10, 100, 1000, cfce., 
annex as many naughts as are in the miUtiplier, 

76 X 10 = 760 76 x 100 = 7600 76 x 10000 = 760000 

80. Example.— Multiply 4200 by 40. 

Multiplying in the nsnal way, we find 

42 00 *^® product to be 168000. The result is 4200 

- Q the same as if we had multiplied the sig- , -. 

nificant figures together, and annexed the *^ 



168 000 ^^ ^ *^^ ^*>* «^ ^"^ f^«- Af^ 168000 

When there are naughts at the right of either factor 
or bothy multiply together the other figures^ and annex to 
their product as many naughts (zs are at the right of both 
factors. 

.EXAMPL28 FOBPBAOTIOE. 

Find the value of the following : — 



1. 80632 X 10. 

2. 42635 X 100. 
8. 62 X 100000. 

4. 8541 X 1000. 

5. 6000 X 1000. 

6. 14000 X 10000. 



7. 28000 X 146. 

8. 976 X 25000. 

9. 15000 X 1500. 

10. 64700 X 89000. 

11. 839100 X 60000. 

12. 6287000 X 7800. 



13. One gold eagle is worth $20 ; how many dollars are 6500 
eagles worth? 

14. K 100 pounds make one hundred-weight, how many 
pounds in seventy-eight hundred-weight? 

15. light travels 185000 miles in a second ; how many miles 
will it travel in 60 seconds ? 

16. What will 140 miles of railroad cost, at an average of 
$42900 a nule? 

79. What is the effect of annexing a nanght to a number? How, then, may we 
multiply by 10, 100, 1000, &c. ?— 80. Multiply 4200 by 40 in the usual way. What 
other way of obtaining the result is there ? When there are naughts at the right ol 
either &ctor or both, what is the shortest mode of proceeding ? 
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17. If an army consume 840 barrels of provisions in one day, 
how many will it consume in 1 year, or 365 days ? 

18. If sound travels 1120 feet in a second, how far will it 
travel in 20 seconds ? 

19. A farmer has 6 orchards, each containing 10 piles of 
apples. In each pile are 1200 apples ; how many apples in all? 

20. Multiply 640 by 10; by 50; by 940: add the products. 

21. How much more is 6800 x 140 than 970 x 850 ? 

81. Multiplying by a Composite ISTumbeb. — ^A Com- 
posite Number is the product of two or more factors 
greater than 1. 16 is a composite number, being equal 
to 8 X 2. 

Wfien the multiplier is a composite number^ we may 
either multiply by the whole at once^ or by its factors in 
turn. The result will be the same. Multiplication by a 
composite number may, therefore, be proved by multiply- 
ing by its factors. 

Example. — ^IMultiply 93 by 24. 

24 = 6 X 4 or, 8 X 3 or, 12 x 2 

93 93 93 93 

24 6 8 12 



372 568 744 1116 
186 4 3 2 

2232 2232 2232 2232 

What are the factors of 83 — that is, what two numbers multiplied 
together produce 83 ? What are the factors of 108 ? 72 ? 44 ? 21 ? 
132? 35? 99? 42? 64? 49? 121? 

EXAMPLES FOR PBAOTIOE. 

In examples 1 — 6, first multiply by the whole multiplier; 
thou prove the result by multiplying by its factors. 

1. What cost 63 firkins of butter, at $16 apiece? 

81. What is a Comx>osite Namber? How may we multiply by a composite 
aambcr? How may multiplication by a composite number be proved? 
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2. What is the weight of 84 barrels of flour, averaging 196 
ponnds each ? 

3. How many hours in 306 days, there being twenty-four 
hours in one day ? 

4. If a person travels 96 miles a day, for 108 days, how far 
docs he travel in all ? 

5. What will 27 miles of plank road cost, at $4200 a mile ? 

6. How many bushels of apples does an orchard of 107 trees 
yield, if each tree produces 12 bushels? 

7. What will 13 square miles of land cost, at $17 an acre, 
there being 640 acres in one square mile ? Ans. $141440. 

8. How many miles will a locomotive go in 7 days of 24 hours 
each, if it moves 29 miles an hour? Ans, 4872 miles. 

9. The earth moves in its orbit 68000 miles an hour. How 
far will it move in 365 days of 24 hours each ? 

10. In an orchard of 219 apple-trees, the average yield of each 
tree was 3 barrels of fruit, worth $3 a barrel. What was the 
whole yield worth? -4/w. $1971. 

11. A man owing $8213, gives in payment 5 horses valued at 
$175 each, 29 cows at $38 each, and $765 in cash. How much 
remains unpaid ? Ans, $5471. 

12. A ship, after sailing 23 hours east at the rate of 8 miles 
an hour, is driven west by a storm 10 miles an hour for 5 hours. 
At the end of the 28 hours, how far is she from where she 
started? Ans, 134 miles. 

13. In one year there are 31556929 seconds. How much does 
one trillion exceed the seconds in 1864 years ? 

14. A man bought two farms; one of 87 acres, at $54 an 
acre; the other of 101 acres, at $37 an acre. He paid $8140; 
how much was still due ? Ans, $295. 

16. If I give 3 horses, each worth $150, and 18 cows, each 
worth $56, for 50 acres of land, valued at $19 an aore, do I gain 
or lose, and how much? Ans, Lose $228. 

16. If a man travels 47 miles a day for 5 days, and then goes 
54 miles a day for four days, how many mora miles will he have 
to go, to complete a journey of 600 miles ? 
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CHAPTER VII. 

DIVISIOK 

82. Two pints make a quart ; how many quarts in 8 

pints ? 

If 2 pints make 1 quart, in 8 pints there are as many quarts as 2 is 
contained times in 8. Here we are required to find how many times 2 is 
contained in 8. This process is called Division. 

83. Division is the process of finding how many times 
one number is contained in another. 



Division Table. 

Any number is contdned in 0, times. 
1 in 1, once ; 1 in 2, twice ; 1 in 3, 8 times ; 1 in 4, 4 times, &c. 



2m 

2, once. 

4j twice. 

A, 8 times. 

8, 4 times. 
10, 5 times. 
12, 6 times. 

14, 7 times. 

15, 8 times. 
18, 9 times. 

20. 10 times. 

22. 11 times. 

24. 12 times. 



Sin 

8, once. 
6, twice. 

9, 8 times. 
12, 4 times. 
15, times. 
18, t times. 
21, 7 times. 
24, 8time& 
27, 9timeflL 

80. 10 times. 

88. 11 times. 

86. 12 times. 



4in 

4, once. 

8, twice. 
12, 8 times. 
16, 4 times. 
20, times. 
24, 6 times. 
28, 7 times. 
82, 8 times. 
86, 9 times. 

40. 10 times. 

44.11 times. 

48.12 times. 



Sin 

6, once. 
10, twice. 
15, 8 times. 
20, 4 times. 
25, 5 times. 
80, 6 times. 
85, 7 times. 
40, 8 times. 
45, 9timeBb 

50. 10 times. 

55. 11 tlmeSb 

60. 12 times. 



6in 

6, once, 
twice. 
8 times. 
4 times. 

6 times. 
6time8b 

7 times. 

8 times. 

9 times. 

60. 10 times. 

66. 11 times. 

72.12 times. 



12, 
18, 

24, 
80, 
86, 
42, 
48, 
M, 



Tin 
7, once. 
14, twice. 
21, 8 times. 
28, 4t{me& 
86, 5 times. 
42, 6 times. 
49, 7 times. 
66^ 8 times. 
68, 9time& 
70, 10 times. 
77,lltlmefc 
84,12timeflL 



Sin 

8, once. 
16, twice. 
24, 8 times. 
82, 4t{taieBb 
40, 5 times. 
48, 6 times. 
66, 7 times. 
64, 8 times. 
72, timoa 
80, 10 times. 
88, 11 times. 
96, 12 times. 



9in 

9, once, 
la, twice. 
27, 8 times. 
86, 4 times. 
45, 6 times. 
54, 6 timeSb 
68, 7 times. 
72, 8 times. 
81, 9 times. 
90, 10 times. 
99, 11 time& 
108, 12 times. 



10 in 

10, once. 

20, twice. 

80, 8 times. 

40, 4 times. 

50, 5 time& 

60, 6 times. 

70, 7 time& 

80, 8 times. 

90, 9 times. 
100, 10 times. 
110, 11 times. 
120, 12 times. 



11 in 

11, once. 

22, twice. 

88, 8 times. 

44, 4 times. 

55, 5 times. 

66, 6 times. 

77, 7 times. 

88, 8 times. 

09, 9 times. 
110, 10 times. 
121, 11 times. 
182, 12 times. 



12 in 

12, oaoe. 

24, twice. 

86, Stimee. 

48, 4 times. 

60, 6 times. 

72, 6timeiw 

84, 7 timet. 

96, 8 times. 
108, 9 times. 
120, 10 times. 
182, 11 times. 
144, 12 times. 



82. Solre the given example. What are we here required to do? What is this 
process called?— 88. What is Division ? How many times is any number contained 
in ? How many times is 1 contained in any number ? Becito the Table. 



DIVISION. ^9 

84. The number to be divided, is called the Dividend; 
that by which we divide, the Divisor. The result, or 
number obtained by dividing, is called the Quotient It 
shows how many times the divisor is contained in the 
dividend. 

85. When the divisor is not contained an exact num- 
ber of times in the dividend, what is left over is called 
the Bemainder. 6 in 17, 3 times and 2 over ; 17 is the div- 
idend, 5 the divisor, 3 the quotient, and 2 the remainder. 

86. The divisor is contained in i — q 
the dividend as many times as it 4 in twelve, \ oZI^ — 4 

can be subtracted in succession 8 times. 1 ^ 4 = 

from the dividend. Dividing is, 

therefore, a short way of performing successive subtrac- 
tions of the divisor from the dividend. 

87. Division is generally denoted by a short horizon- 
tal line between two dots -^ ; the dividend is placed 
before it, and the divisor after it. 12 -^ 4 is read, and 
denotes, twelve divided hy four. 

Division is also denoted by a line, with the dividend above It and the 
divisor below it ; as, -y^. When there is a remamder, it is often placed 
over the divisor with this line between, and tiios written as port of the 
quotient Thus : 17 -f- 5 = 8|. 

Divi^on is also denoted by a curved line, placed between the dividend 
on the right and the divisor on the left ; as, 4)12. 

88. When the divisor is an abstract number, the 
quotient is of the same denomination as the dividend. 
12 men -h 4 = 3 men; 12 apples — 4 = 3 apples. • 

89. Applications of Division. — ^Division is the con- 
verse of multiplication. The dividend corresponds with 

84. What is the number to be divided called ? What is tbo number we divide by 
tailed? What is the result obtained by dividing called ? What does the qnotlent 
tliow f — 8& What is meant by the Bemainder ? Give an example of these definitions. 
^-8& How many times is the divisor contained in the dividend ? Dividing is a short 
wmyof doing what?— 87. Howls division generally denoted ? Howls 12 -1-4 read? 
In what other way is division denoted ? How is a remainder often written ? What 
Is the third way in which division may be denoted ?— 88. What denomlDatlon is the 
qnoUent, when the divisor is an abstract number ? — 89. Of what is division the cqq- 
Terse ? With what does the dividend correspond ? The divisor and quotient I 

3 



50 DIVISION. 

the proiluot, iho JivLsor and quotient with the lacton. 
Tliat is, 

aivi.W:\d = Oiviior x quotient 82 = 8 x 4 

lUneo, iliulor. I -^ divisor = nuotient 82 ^ 8 = 4 

dividcud -7- tiuotwni = divisor 82 -5- 4 = 8 

Wlun, tluii, :i proiluot aiul one factor are pTen,to 
find the- otlK r lUitor, divide the product by the given 
liictor. 

90. We luund in § T 1 that the whole cost of any nam- 
Ur of articks cmjuuIs the cost of one multiplied by the 
number of artielfs. llonoe, 

Divide the whole cost by the number of articles, to 
find tlio cost of one artioh\ 

Divide the whole cost by the cost of one article, to 
fin^l iho number of articles. 

MENTAL EXERCISES. 

IIow many times is 5 contahiotl in 25 ? In 40 ? In 30 ? 8 in 
48? Yin49? 3 in 12? 6 in 54? 'rin21? 9in3G? 12 in 
144? 10 in TO? 11 in 110? 12 in 48? 9 in 54? 11 in 121? 

8 in 57, how many times? {Ans, 7 times, and 1 over.) 2 in 
n? 3 in 14? 4 in 39? 5 in 33? 6 in 45? Tin 18? 8 in 69? 
9 in 87? 12inG5? 11 in 58? 

Find the quotient and remainder : 37-:-10. 9-f-2. 66-5-6. 
6ft-«-ll. 119^12. 100-^11. 39-MO. 20-^-12. 62-5-9. 88-f-7. 
90-J-8. 70-7-0. 47-^11. 59-f-G. 38-M2. 

2fl-f-3. 57-5-12. 10-=-l. 36-MO. 130-=-12. 24-=-5. 53-h7. 
33-J-4. 83-^8. 724-9. 101-M2. 102-M1. 97-t-9. 19-^8. 
40-^-7. 81-^0. 90-M2. 140-J-12. 42-5-9. 

1. 99 Ib a product; 11 is one of its factors; what is the other? 
(See § 89.) 

2. How many times is 7 contained in 7x6? 9 in 8x9? 

When a prodact and one fitctor ore glvon, how can we find the other fcctor ? 
"*-90. When the whole cost and the numher of articles are ^ven, how can we find 
the cost of one article? When the whole cost and the cost of one article are given, 
how cjMi wp eiid the jiufchcr of articles? 



SHOBT DinSION. 61 

8. The dividend is 121, the divisor 11 ; what is the quotient? 

4. If 8 pencils cost 48 cents, how mach is that apiece? 
(See § 90.) 

5. How often is 4 times 2 contained in 8 times 5 ? 

6. How many two-quart pitchers will 24 quarts of water fill! 

7. How many weeks in 66 days, there being 7 days in one 
week? 

8. How many albums at $3 each can be bought for $30? 
(See § 90.) 

9. If 96 cents are distributed equally among twelve beggars, 
how much will each receive ? 

10. How many dresses of ten yards each can be cut from a 
piece of calico containing forty yards ? 

11. A merchant lays out $72 for dresses, at $12 apiece; how 
many dresses does he buy? 

12. How many twelve-cent loaves can be bought for 132 cents ? 

91. Short Division. — ^When the divisor is 12 or less, 
the process is called Short Divisioit 

Rule. — Set the divisor at the left ofthedividetid^with 
a curved line between. Begin to divide at the left. See 
how many times the divisor is contained in each figure 
of tJie dividend^ and write the quotient under the figure 
divided. 

Example.— If 4 houses cost $12048, how much do they 
cost apiece ? 

They cost as many dollars apiece as 4 (the number of articles) is con- 
tained times in $12048 (the whole cost). Write the divisor at the left of the 
dividend ; begin to divide at the left. 

4 is not contained in 1 ; see, therefore, bow many ^ . 

times it is contained in the first two figm^. 4 in 12, 4 ;ligU4» 

8 times. Write 8 as the first figure of the quotient, 3012 

under 2, the right-hand figure of the two divided. 

4 in 0, times ; write it down. must never be 
omitted in the quotient, unless it is the first figure. Ans, $3012. 

4 in 4, once. 4 in 8, twice. Ans. $3012. 



01. When is the process called Short Division? Give the role. Dlastrate th« 
role with the given example. 



62 DIVISION. 

EXAMPLES FOB PBAOTIOE. 

1. Divide eighteen thousand and six, by six. Am. 3001. 

2. Divide 100208406 by two. Ans. 60104203. 

3. Divide ninety thousand and sixty-three, by three. 

4. Divide forty-five thousand and fivfe, by five. 

5. Divide 9876543201 by one. 

6. Divide seventy-two billion by 6 ; by 8 ; by 9 ; by 12. 

7. Divide 1800402068 by 2. 

8. Divide twenty thousand eight hundred and four, by 4. 

92. When all the figures of the dividend have been 
divided, if there is a remainder, write it down as such. 
If before this fi remainder occurs, prefix it {in the mind) to 
the next figure of the dividend^ and contimce the division. 

Example. — ^How many stoves, at |12 apiece, can be 
bought with 125009 ? 

As many stoves as $12 (the price of one stove) is contained times in 
$25009 (the whole number of dollars). 

12 is not contained in 2. 12 in 26, twice and i lo 4 

1 over ; write 2 as the first quotient figure under 12) 2 5 9 

the 5, and prefix 1 to the next figure of the divi- ^ ^ q, . - 

dend. 12 in 10, times and 10 over; write ^^- ^ ^ o**, 1 
in the quotient, and prefix 10 to the next figure, 
0. 12 in 100, 8 times and 4 over; write 8 in the quotient, and prefix 
4 to the next figure, 9. 12 in 49, 4 times and 1 over; write 4 as the 
quotient, and 1 as remainder. Am. 2084 stoves, and $1 over. 

This prefixing of the remainder is equivalent to finding how many 
units of the next lower order it contains, and adding thereto the given 
number of units of that order in the dividend. Thus, in the last case 
above, 4 tens (the remainder) = 40 units. 40 units + 9 units = 49 
units, — the result obtained by simply prefixing the 4 to the 9. 

93. Pboof of Division. — ^Dividend = divisor X quo. 
tient (§ 89). Hence, Multiply the divisor and quotient 
together ; add in the remainder^ if th&re is any. 

If this result equals the dividend^ the work is right. , ^ 

Thus, to prove the last example, multiply the quotient 25008 

2084 by the divisor 12. Add in the remainder 1. The result j 

equals the dividend ; hence the work is right. 

^ 25009 

92. What must be done with remainders that occur while the division is being 
performed?— 93. How is division proved ? 
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EXAMPLES FOB PBAOTIOE. 



Und the qnotient : — 

1. 184766-f-2. Ans. 92383. 

2. 312016-^6. Atis. 62403. 

3. 817643330552-7-4. 

4. 902436421248-^-6. 

5. 326276814796—3. 

6. 864547999637-7-7. 

7. 190034012867-7-6. 



8. 715784206- 

9. 487465834- 

10. 367324169- 

11. 269694625- 

12. 903528658- 

13. 117850860- 

14. 552819043- 



•8. 

9. 

12. 

11. 

9. 

12. 

10. 



jRemm 6* 
Hem. 4. 
JSem, 5. 
H&ffi, 2. 
jRem, 1. 
Rem, 0. 
Hem, 3. 



T2 



Dlvr. Diyidond. Quo. 
72)361296(5018 
5= 360 



64. Long Divisioir. — ^When the divisor exceeds 12, 
the process is called Long Division. 

96. In Short Division, we subtract and prefix the re- 
mainder to the next figure, in the mind. In Long Di- 
vision, we take the same steps, but write down all the 
figures used. 

ExAiffLE. — ^Divide 361296 by 72. 

In long division, the quotient ia set (U 
ike^ijfht of the dividend. Beginning at the 
left of the dividend, take as many figures as 
are required to contain the divisor. 72 is 
not contained in 3, or in 86 ; it is contained 
in t^l, 5 times. Write 6 in the quotient 
as the first figure. 

Multiply the divisor by 5 ; place the 
product under 361, and subtract. The re- 
mainder is 1, which (as in short division) 

we prefix, by bringing down 2, the next ' 

figure of the dividend. 

Now repeat the same steps. 72 in 12, times. Write in the quotient, 
and bring down 9, the next figure of the dividend. 72 in 129, once. Write 
1 in the quotient, multiply the divisor by it, and subtract the product 
from 129. The remainder is 67, to which bring down the 'next figure, 6. 

Repeat again the same steps. 72 in 676, 8 times. Write 8 in the quo- 
tient, multipfy the divisor by it, and subtract. There is no remainder, and, 
as all the fisures of the dividend have been brought down, the work is 
finished. Ans, 6018. 

361, 12, 129, and 676, are called Partial Dividendf . 

94. When is the process called Long Division ?— 95. As regards the mode of 
operatiiig, what is tlie difference between Short and Long Division ? Divide 8C1206 
by 72, explaining the several steps in full, and pointing out the rartiol Dividends. 



72 X 1 = 



72 X 8 = 



129 

72 

676 
676 



64 DIVISIOK. 

96. We may riot always, on the first trial, get tic 
right quotient figure. 

If, on multiplying the divisor by any quotient figure, 
the product comes greater than the partial dividend, the 
quotient figure is too great, and must be diminished. 

If, on the other hand, on subtracting, we have a re- 
mainder greater than the divisor, the quotient figure is 
too small, and must be increased. 

72) 361296 (6 Thus, in the last example, if we say 72 is contained 
^32 ^ times in 861, we get a product greater than the 
partial dividend, and must therefore diminish the quo- 
tient figure. 
If we say it is contained 4 times, on multiplying 72) 861296 (4 
and subtracting, we get a remiunder greater than the 288 

divisor, and must therefoi*e increase the quotient 

figure. 73 

97. If the divisor is not contained in the partial divi- 
dend, write in the quotient, and bring down the next 
figure of the dividend. If several figures are brought 
down before the divisor is contained in the partial divi- 
dend, write a naughttin, the quotient for each. 

EXAMPLES FOB PRACTICE. 

Find the quotient. Prove each example (§ 93) : — 



1. 772326-^821. Ans. 2406. 

2. 705083-5-647. Ans, 1289. 

3. 713518-5-89. Ans, 8017. 

4. 938986-5-74. Am, 12689. 
6. 922623-5-89. Ana, 23657. 

6. 961919-5-106879. Rem, 8. 

7. 16360358-*-6307. Bern, 6, 

8. 829765304-5-486. Hem. 8. 

9. 97329468-5-265. Eem, 3. 



10. 427854262-5-95''. JRem. 7. 

11. 2898^539-^349. Hem. 4. 

12. 17235969-5-4208. JSem. 1. 

13. 92817464-76. 

14. 6965,070-5-1682. 

15. 3368955-^49763. 

16. 52580797048^8762. -w 

17. 91429882306-5-45761. 

18. 110028314741-5-89123. 



96. In the coarse of the division, what indicates that the quotient fi^re must be 
diminished? What shows that the quotient figure must bo increased? Give ex- 
amples. — ^97. If the divisor is not contained in the T>artial dividend, what must be 
done ? If several figures are brought down before the divisor is contained in the 
partial dividend, what must be done ? 
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19. 171051930356-T-300089. 

20. 5763447-=- 678509. 

21. 73^H659,875-h46398. 



22. 42563008104-^82654. 

23. 81000633357-7-4y305. 

24. 24639875555-^5662. 



25. Divide'246515999541 by 28653. Ans. 8603497. 

26. Divide 11968^09^76 by 109376. Ans. 109376. 

27. Divide 1^6168212890625 by 12890625. AnaJ 12890625. 
. 28. Divide 1521808704 by 6503456. , Ans. 234. 

29. Divide 3278031150 by 46825. ' Hem. 200. 

80. Divide 4000102955925 by 800095. Bern. 100. 

31. Divide 8976014236 by 1280319. £em. 978046. 

32. Divide 243166625648 by 3471032. Hem. 7856. 

33. Divide 9281746 by 27 ; by 44 ; by 98 ; by 294. - • 

34. Divide 1;2pq65\897 by 2498 ; by 76389; by 32174. 

35. Divide 8976014236 by 298701 ; by 4853684. 

98. Rule for DItIsIoii. 

1. Write the divisor at the left of the dimdend. Take 
the least number of figures at the left of the dimdend thai 
foill contain the divisor^ and find how many times it is 
contained in them, 

2. j^ the divisor is 12 or less^plccce this first quotient 
figure under the figure dimdedj or under the right-hand 
figure of those divided^ if more than one are taken. Di- 
vide each figure of the dividend in turn, prefixing the re- 
mainder, if any, to th>e next figure of the dividend, and 
writing each quotient figure under the figure divided. 

3. If the divisor exceeds 12, place the first quotient 
figure at the right of the dividend. Multiply the divisor 
by it, and subtract the product from the partial dividend. 
Bring down the next figure of the dividend. Find the 
next quotient figure, multiply, and subtract, as before. Go 
on thus, tfU all the figures of the dividend are brought 
down. 

4. I^'ove by multiplying quotient and divisor together^ 
and addi7ig in the remainder if there is one. 
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SZAMPLS8 FOB PBAOTIOS. 

1. The product of two factors is 67048164. One of the &ctora 
Ib 0876 ; what is the other? (See § 89.) Am. 6789. 

2. If 1264 acres of land cost $21488, how mnch is that an 
acre ? (See § 90.) 

8. How many barrels of pork, costing $24 a barrel, can bo 
bought for $95160? 

4. If a merchant sells 221988 bushels of com in 12 months, 
what is the average sale per month? 

5. The earth^s circumference is 25000 mOes ; how long would 
it toko to traverse it, at the rate of 200 miles a day ? 

6. The cost of a certain railroad is $8490018. How long is 
the roud, if the average cost is $52086 a mile? 

7. A man worth $278195 in real estate, and $49990 in stocks, 
divides the whole equally among his wife, six sons, and four 
daughters. What is the share of each ? Am. $29835. 

8. How many days will 128200 pounds of flour last a garrison 
of 641 men, allowing each man 4 pounds a day ? 

9. What number multiplied by 66 will produce 5148 ? 

10. Divide nineteen million into 9 equal parts. Am, 2111 11 1 J. 

11. If 46 persons consume 158 pounds of flour every day, how 
long will 12482 pounds last them }' Am, 79 days. 

12. How many firkins holding 56 pounds each will be required 
for putting down 49000 pounds of butter ? 

13. There are 5280 feet in amUe. How many miles in 971520 
feet ? How many in 1 943040 feet ? 

14. How many bales will 270080 pounds of cotton make, 
allowing 465 pounds to the bale ? 

15. If a tax of $44018646 is collected from six thousand and 
forty-five towns, what is the average amount paid by each 
town? Am. $7281. 

16. A forest containing 1995 trees was thinned by cutting 
down one tree in seven. How many trees were left ? 

17. There are 6 rows of cannon-balls, each containing 4 piles. 
' there are 76440 balls in all, hpw many in each pile ? 



DIVIDING BY A COMPOSITE NUMBEE. 57 

99. Dividing by a Composite Numbee. — When the 
divisor is a composite number^ toe may either divide by 
the whole at once or by its factors in turn. The result 
will be the same. Division by a composite number may, 
therefore, be proved by dividing by its factors. 

Example. — Divide 2232 by 24. 

24 = 6 X 4 or, 8 X 3 or, 12 x 2 

24)2232(93 6 )2232 8 ) 2232 12 )2232 

4 )372 3 )279 2)186 
93 93 93 



216 



72 

72 



EXAMPLES FOB PBAOTIOE. 

In these examples, first divide* by the whole divisor ; then 
prove the result by dividing by its factors : — 

1. 63 gallons make a hogshead. How many hogsheads are 
there in 9828 gallons? 

2. If 1184 barrels of flour are divided equally among sixteen 
boats, what is the load of each? 

3. K a vessel sails 3168 miles in 32 days, what is her average 
rate per day ? 

4. Divide 681660 by 105 (7x3x5). 

5. Divide 160006 by 154 (11 x 2 x 7). 

6. Divide 793800 by 84 ; by 45. 

7. Divide 4044425 by 121. Divide 11298 by 42. 

8. Divide 2628528 by 56. Divide 33792 by 64. 

9. Divide 22500525 by 75. Divide 28416 by 96. 

100. The Teue Remainder. — ^In dividing by factors, 
two or more remainders may occur, from which we must 
find the true remainder. Kemainders are always units 
of the same kind as the dividends from which they arise. 

99. When the divisor is. a composite number, what two modes of proceeding are 
there ? How, then, may division by a composite number be proved ? — 100. When 
two or more remainders occur, in dividing by factors, how can we find the true re- 
mainder? Illustrate this process with the given exaiuplo. 
3* 
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Example.— Divide 7464 by 386 (11 x 6 x 1). 

Dividing by 11, we get 6 for 
the first remainder. Dividing by 11)7464 Jiem, 

11 makes the units in the quo- kVa^ R 

tient (678) 11 times greater than o )0to « 

those of the original number. 7) 136 3x11^ 33 

Hence 3, the remainder obtained 7^ OvKvli nn 

on dividing this quotient, must ^^ " ' ^ ^ o x ii — iiu 

be multiplied by 11 to msd^e its Tnte rem, 149 

units of the same kind as those 

of the former remainder. In j.ioi^o -..h^ 

hke manner, the quotient 186 is * ' 

made up of units 6 times 11, or 

55, times greater than those of the original number. Hence 2, the re- 
mainder arising from this quotient, must be multiplied by 5 x 11. The 
three remainders being now of the same kind, we add them and get 149 
for the true remainder. Hence, 

To find the true remainder^ add to the remainder aris- 
ing from the first division, each subsequent remainder 
multiplied by all the divisors preceding the one that pro- 
duced it. 

EXAMPLES FOB PBAOTIOE. 

First divide by the whole divisor ; then prove the result by 
dividing by its factors, finding the true remainder : — 



1. 223121-=-2r. Hem. 20. 

2. 258289-^35. Hem. 24. 

3. 333398-7-48. Hem, 38. 

4. 324496-r54. Hem. 10. 

5. 459774—64. Hem. 62. 

6. 715154-5-77. Hem. 55. 



7. 264085-r-98 (2x7x7). 

8. 47484-^165(3x11x5). 

9. 89901-4-242(2x11x11). 

10. 91189-7-162(2x9x9). 

11. 57212-5-198(3x6x11). 

12. 43937-^245 (5x7x7). 



101. Naughts at the eight of the Divisor. — When 
there are naughts at the right of the divisor, the opera- 
tion may be shortened. 

Annexing a figure to a number, as we saw in § 26, throw* its figures 
one place to the left, and thus multiplies it by 10. Consequently, cutting 
off a figure from the right of a number throws its remaining figures one 
place to the right, and thus divides it by 10. So, cutting off two figures 
divides by 100 ; cutting off three, by 1000, &c. Hence, 

101. What is the effect of cutting off a figure from the right of a nomber ? What 
is the effect of cutting off two figures ? Three ? 
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To divide a number by 10, 100, 1000, <fcc., cut off as 
many figures at the right of the dividend as there are 
naughts in the divisor. The remaining figures are ths 
quotient / those cut off^ the remainder, 

4200-f.lO = 420 4200-f-lOO = 42 4200-^1000 = 4, 200 rem. 

102. The principle is the same in the case of anj di- 

Yisor ending with one or more naughts. 

ExAMPLB. — ^Divide 9710 by 2400. 

Divide by factors. 
2400 = 100 X 24. To 
divide by 100, cut off two 
figures from the right of 
the dividend. Dividing 
the quotient thus arising 
by 24, and finding the 
txne reminder, we get for 
our quotient 4 and 110 





Quo, 






Hem, 


9710-7- 


100 = 97 


• . . 


• •••••*( 


. 10 


97-^ 


24= 4 


a . . 


1 X 100 = 
TVue rem. 


: 100 
110 




Am, 4, 


110 


van. 





2400) 9710 (4 quo, 
96 



110 



Tern, 



remainder. The result is the same as if we had 
cut off the two naughts of the divisor and two 
right-hand figures of the dividend, divided what 
remained, and annexed to the remainder the 
figures cut off from the dividend for a true re- 
mainder. Hence the following rule : — 



Cut off the naughts at the right of the divisor^ and as 
many figures at the right of the dividend. Divide the 
remaining figures of the dividend by those of the divisor. 
If thsre is a remainder^ annex to it the figures cut off 
from the dividend; if not^ these figures are themselves 
the remainder. 



340)10310(30 
102 

11 
An9, 30, 110 rem. 



1900) 135^;? (7 
133 



Ans. 7, 247 rem. 



9000 ) 2790^^ 
31 



Ans, 31, 47 rem. 



Give the rule for dividing a number by 10, 100, 1000, Ac— 102. Divide 9710 by 
2400, usiDg the fiictors of the divisor. What other way is there of arriviag at the 
Bame resnlt f Give the rule for dividing when the divisor ends with one or more 
naughts. 
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rind the quotient : — 

1. 8875432-&-10. 

2. 493268+100. 

8. 84310006700-i-lOOOO. 

4. 970000063002-i-lOOO. 

5. 8186200040+10000. 

6. 8800800800-^100000. 

7. XDOOOLXXX.-^X. 



8. 843670-5-560. Bern. 310. 

9. 199301-5-1200. Bem.\(il, 

10. 3316006-5-850. Bern. 6. 

11. 7294508^900. Bern. 8. 
.12. 8400099^280. Bern. 99. 

13. 1733626-*-650. i?m. 26. 

14. VOOOC.-?- OL. Ans. 36, 



Miscellaneous Questions. — ^Name the four fundamental operations. 
Ans. Addition, Subtraction, Multiplication, Division ; with these all calcu- 
lations are performed. What is Addition ? Subtraction? Multiplication? 
Division ? What operation enables us to find a whole, when its parts are 
given? When the whole and one part are given, what operation enables 
us to find the other part ? What is the conyerse of addition ? Of mul- 
tiplication? 

What is the result of addition called ? Name the three termsused in 
subtraction. Ans, Subtrahend, minuend, and difierence. Define each 
of these terms. Name and define the three terms used in multiplication. 
Name and define the terms used in division. What is meant by the fac- 
tors of a product ? Which term in division corresponds with the product in 
multiplication ? With what do the divisor and quotient correspond ? At 
which side do we begin to add ? To subtract ? To multiply ? To divide ? 

What does the sign minus denote ? On which side of it must the sub- 
trahend be placed ? What does a horizontal line between two dots denote? 
On which side of this sign must the dividend be placed? What does plus 
denote? What does an oblique cross denote ? What is the sign of equal- 
ity ? How is addition proved ? Subtraction ? Multiplication ? Division ? 
In what other way may multiplication be proved ? Ans. By dividing the 
product by the multiplier ; if the quotient equals the multiplicand, the 
work is right. 

What is a composite number? Give an example of an abstract com- 
posite humber ; of a concrete composite number. How may we multiply 
or divide by a composite number ? When we divide by factors, how do 
we find the true remainder ? What is the shortest way of multiplying by 
10, 100, Ac. ? How do we divide by 10, 100, Ac. ? When is division called 
Short, and when Long ? What difierence is there in the mode of perform' 
*ug the two operations? 
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MIBOELLAKEOUS EXAMPLES. 

1. find the snm, then the difference, then the product, of 
343 and 8918 ; divide 8918 by 843. 

2. How many times is 20000 contained in the difference be- 
tween eleven million and eleven billion? Ans* 549450 times. 

3. A United States senator receives $7500 a year. If he 
spends $8 a day, how much of his salary will he save in his six 
years^ term, allowing 865 days to the year? Ana, $27480. 

4. If a person has an income of $8285 a year, how much is 
that a day? 

5. A mile is 5280 feet How many steps, of two feet each, 
wiU a boy take in walking 5 miles? Ans, 13200 steps. 

6. Divide the sum of 168483 and 849717 by the difference 
between 97234 and 46824, and multiply the quotient by nine 
times nine. Ana, 1620. 

7. If a man earns $1200 a year, and his yearly expenses are 
$860, how many years wOl it take him to lay up $5440 ? 

Ans, 16 years. 

8. A farmer buys 75 tons of hay, at $32 a ton. He pays for 
it in wheat, at $2 a bushel. How many bushels of wheat must 
ho give? Ans, 1200 bushels. 

Wliat was the wli(^e cost of the hayt How mach wheat, at $2 a bushel, will 
pay An: It? 

9. A merchant began business with $86000. At the end of 9 
years he was worth $61875. How much a year had he made ? 

10. How many pounds of coffee, at 29 cents a pound, will pay 
for two hogsheads of sugar containing 1160 pounds each, at 19 
cents a pound? ' Ans. 1520 pounds. 

11. A person having $2879 in current bills, and $3997 in un- 
current, invests the whole in flour at $9 a barrel ; how many 
barrels can he buy? Ans, 764 barrels. 

12. Four partners commencing business put in respectively 
$8650, $9200, $7950, and $3000. At the end of a year the firm 
was worth $37875. Required their gain. Ans. $9075. 

13. If a man buys 746 barrels of flour for $8206, what must 
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he sell the whole for, to gain $1 a barrel ? IIo w much is that a 
barrel ? Ans, $12 a barrel. 

14. A person willed $12000 to his wife, $300 to the poor, and 
the rest of his property to his six children in equal shares. If he 
was worth $71370, what was each child's share? Ans. $9845. 

What was he worth in all ? How much of this did he leaye to his wife and the 
poor ? How much remained f Into how man^ parts must this be divided f 

15. A lady worth $48580 leaves her servant $550, her brother 
foor times that amount, and divides the rest of her property 
equally among her four sons and three daughters. How much 
does each child receive ? Ans. $6540. 

How much does she leave to her servant? To her brother? How mndi to 
both ? How much of her property is left ? Among how many is this divided ? 

16. Three partners divide equally their yearly profit, amount- 
ing to $17064. One of them divides his share equally among his 
four children ; what does each child get? Ana, $1422. 

17. An army of 4525 men had 103076 days' rations. At the 
end of 21 days, 500 men were captured. How many days after 
that did the rations last ? Ans. 2 days. 

How many rations did 4525 men consnme in 21 days ? How many rations then 
remained? After the capture, how many men were left? How long wonld the 
rations left support these men ? 

18. A garrison of 842 men had 63472 days' rations. After 
16 days a reenforcement of 158 men arrived. How long after 
their arrival did the rations last ? Ans. 60 days. 

19. A person bought 97 acres of land at $51 an acre, and 111 
acres at $47 an acre. He paid $9539 cash, and for the balance 
gave 5 horses; what was each horse valued at ? Ans. $125. 

What was the cost of the first piece of land ? Of the second ? Of both ? How 
much cash was paid ? What remained due ? If 5 horses were valued at this amount, 
what was each horse valued at ? 

20. A hogshead containing 63 gallons of molasses was bought 
for 67 cents a gallon. 7 gallons having leaked put, the rest was 
sold at 76 cents a gallon. "What was the gain ? An^. 35 cents. 

21. In an orchard containing 659 trees, 41 trees bear no fruit. 
If the income from the orchard is $4944, and the apples bring $4 
a barrel, how many barrels on an average does each bearing tree 
produce ? An>s. 2 barrels. 
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22. A railroad forty miles long cost a million of dollars, all 
but four hundred. What was the cost per mile ? Ans, $24990. 

23. The dividend of a sum in division is 4719, the qnotient 95, 

the remainder 15. What is the divisor ? Aiu, 49. 

Sabtnot the remafnder from the dividend, and yon have the product of the 
qa(^ent and diTisor; then proceed according to $ 89. 

24. On dividing 734062 by a certain number, I get 807 for 
the quotient, and 499 remainder. What is the divisor? 

25. If 17 cows are worth $816, and each cow is worth as 
much as 6 sheep, what is the value of one sheep ? Ans. $8. 

26. An estate of $25101 was left to a taxajlj of four brothers 
and nine sisters. The brothers having given up their shafe to 
the sisters, how much did each of the latter receive? 

27. A farmer had 100 hens, four of which died; if the re- 
mainder laid in one week four basketfuls of eggs, consisting of 
120 each, what was the weekly average for each hen ? 

Relations of Dliridend, Divisor, and Quotient. 

103. The quotient depends on both dividend and di- 
visor. If one of these is fixed, a change in the other 
changes the quotient. But, if both dividend and divisor 
are changed, these changes may neutralize each other, 
and the quotient remain the same. Thus : 

24 -5- 6 = 4 

Eeq) the same divisor ; then, 

Doubling dividend doubles quotient : 48 -^ 6 = 8 
Halving dividend halves quotient : 12 -f- 6 = 2 

Keep the same dividend ; then, 

Doubling divisor halves quotient: 24-7-12 = 2 

Halving divisor doubles quotient : 24 -f- 3 = 8 

Doubling or halving both dividend and 48 -7- 12 = 4 

divisor makes no change in quotient: 12 -— 8 = 4 

103. On what does the qnotient depend ? If either dividend or divisor is fixed, 
what is the effect of changing the other ? If both dividend and divisor are changed) 
what may follow? With the same divisor, what is the effect of doubllDg the divi- 
dend? Of halving the dividend? With the same dividend, what .is the effect of 
doubling the divisor? Of halving the divisor? What is the effect of doubling or 
halving both dividend and divisor ? 
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104. From these examples we conclude that, 

L With a JiQced divisor^ multiplying the dividend hy 
any number multiplies the quotient hy that number^ and 
dividing the dividend divides the quotient. . 

IL With a fixed dividend^ multiplying tha divisor hy 
any number divides the quotient hy that number^ and di' 
viding the divisor multiplies the quotient. 

III. Multiplying or dividing both dividend and divisor 
hy the same number does not change the quotient. 

105. If we multiply one number by another, and then divide the 
product by the multiplier, we have the original number 

unchanged. Multiply 9 by 4 ; divide the product by 4, 9 x 4 = 36 

and we again have 9. 86 -5- 4 = 9 



Prime and €onipo§lte Nmnliers. 

106. Every number is either Prime or Composite. 

A Prime Nnmber is one that can not be divided by 
any number but itself or 1, without a remainder; as, 
2,11,17. 

A Composite Number is the product of two or more 
factors greater than 1, and is exactly divisible by each 
of its factors. 30 is a composite number = 2x3x6; it 
is, therefore, exactly divisible by 2, 3, and 5. 

107. The first hundred prime numbers are as follows: — 



1 


29 


71 


113 


173 


229 


281 


349 


409 


463 


2 


31 


73 


127 


179 


233 


283 


353 


419 


467 


3 


37 


79 


131 


181 


239 


293 


359 


421 


479 


5 


41 


83 


137 


191 


241 


307 


367 


431 


487 


1 


43 


89 


139 


193 


261 


311 


373 


433 


491 


11 


47 


97 


149 


197 


267 


313 


379 


439 


499 


13 


63 


101 


151 


199 


263 


317 


383 


443 


603 


17 


59 


103 


157 


211 


269 


331 


389 


449 


609 


19 


61 


107 


163 


223 


271 


337 


397 


457 


621 


23 


67 


109 


167 


227 


277 


347 


401 


461 


623 



104. state the principles deduced from these examples. — 10& What is the effect 
of multiplying one number by another, and then dividing the product by the multi- 
plier ?— 1061 Into what two classes arc all numbers divided ? What is a Prime Num> 
ber f What is a Composite Number ?— 107. Mention the first ten prime numbers. 
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108. An Even Number is one that can be diWded by 
2 without remainder ; as, 2, 4, 6, &c. 

An Odd Number is one that can not be divided by 2 
without remainder ; as, 1, 3, 5, &c. 

109. A composite number is exactly divisible, 

By 2, when its right-hand figure is 0, or is exactly divisible by 2 ; as, 

30,104. 
By 3, when the sum of its figures is exactly divisible by 3 ; as, 456 — ^the 

sum of its figures (44-6 + 6 = 15) being exactly divisible by 3. 
By 4, when its two right-hand figures are naughts, or aie exactly divisible 

by 4 ; as, 600, 324. 
By 5, when it ends with or 6 ; as, 10, 26. 
By 6, when it is an even number and the sum of its figures is exactly 

divisible by 3 ; as, 744. 
By 8, when its three right-hand figures are naughts, or are exactly divisible 

by 8 ; as, 17000, 3466. 
By 9, when the sum of its figures is exactly divisible by 9 ; as, 790146. 
By 10, when it en^s with ; as, 860. 

EXBBOISE. 

Tell which of the following numbers are even, and which 
odd ; which are prime and which composite. Select those that 
are exactly divisible by 2, by 3, by 4, by 6, by 6, by 8, by 9, 
by 10 :— 

•1; 16; 325; 168; 450; 523; 2571; 62375; 9888; 19; 2967; 
85; 29000; 401; 1000101; 8700; 347; 123; 7002; 75408; 6003; 
10101001101201; 665; 10002; 1000. 

Prime Factors. 

110. The Prime Pactors of a composite number are 
the prime numbers (other than 1) which multiplied to- 
gether produce it. 2, 3, and 11, are the prime factors 
of 66, because 2 x 3 x 11 = 66. 

•111. The prime factors of a composite number are 
found by successive divisions. 

108. What is an Eyon Number? What is an Odd Nomber ?— 109. When is a 
composite nmnbei exactly divisible by 2 ? By 8 ? By 4 ? By 5 ? By 6 ? By 8 ? By 9 ? 
By 10? — 110. What is meant by the Prime Factors of a composite number? Qlve 
vx e^uunple. — ^111. How are the prime D&ctbrs of a composite number found ? 
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Example. — Find the prime factors of 6460. 

As 5460 is an even number, we divide it by 2. The quo- 
tient, 2730, being an even number, we again divide by 2. 2)5460 

The next quotient, 1365, is exactly divisible by 3, since the ^ • 

sum of its figures is exactly divisible by 3 ; we therefore 2 )2730 

divide it by 3. The next quotient, 455, is exactly divisible ^\ i^Q^ 

by 5, since it ends with 5 ; we therefore divide it by 5. The 4r 

next quotient, 91, being exactly divisible by 7, we divide it 6)455 

by 7. The next quotient, 13, is a prime number. The prime tj\ q\ 

factors required are the several divisors and the prime quo- - — 

tient— 2, 2, 3, 5, 7, and 13. 13 

Proof. ^2, x2x3x6x7xl3 = 5460. 

112. Rule. — 1. To find the prime factors of a com- 
posite number^ divide it by its smallest prim^ factor; 
treat the quotient in the same way^ and continue thus 
dividing the successive quotients till a prime number is 
reached. The divisors and the last quotient are thepHmt 
factors required. 

2. Prove by multiplying the prime factors^ and seeing 
whether their product eqtujds the given composite number. 

When a quotient is reached for which a divisor can not readily be 
found, look in the Tabic on page 64, to see whether it is prime. If it i% 
the work is done. 
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1. Find the prime factors of 6006. Am, 2, 3, 7, 11, 13. 

2. Find the prime factors of 16. Of 24. Of 36. Of 60. 

3. Find the prime factors of 72. Of 90. Of 102. Of 111. 

4. Find the prime factors of 125. Of 155. Of 178. Of 234. 
6. Find the prime factors of 309. Of 404. Of 524. 

6. Find the prime factors of 1040. Of 1324. Of 6276. 

7. Resolve 7498 into its prime factors. Am, 2, 23, 163. 

8. Resolve 28055 into its prime factors. Am, 5, 31, 181. 

9. Resolve the following numbers into their prime factor: 
1764; 14641; 78900; 6432; 49750; 390625. 

Find the prime ikctors of 6460. Prove this example. — 112. Becite the rule for 
floding prime Cactors. When a divisor can not readily bo found, what should be 
lone ? « 

\ 
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Cancellation. 

113. When one set of factors is to be divided by 
another, the operation may often be shortened by first 
rejecting equal /actors. 
Example. — ^Divide 6x7x9x6 by 5x3x9x7. 
We may first multiply the factors of the diyidend to- 
gether, then those of the divisor, and then divide the first 
product by the second. 

6x7x9x5 = 1890 

5x3x9x7= 945 

1890 -f- 945 = 2 Ans. 

But we save work by setting the factors of the dividend 

above those of the divisor with a line between^ r Meeting 

equal factors from dividend and divisor ^ and dividing 

vohaJt remains above the line by what remains below. 

Thus:— 

6x7x9x5 

5x3x9x7 

T>- ..• HA A K 6x^x0x0 
Rejectmg 7, 9, and 5, ^^3^^^^ 

6 -*- 3 = 2 Am, 

The answer must be the same as before, because rejectmg a factor is 
dividmg by that factor, and we learned in § 104 that aividiiig hoUi divi- 
dend and divisor by the same number does not change the qaoUent. 

114. On the same principle, the work may be short- 
ened when the fectors of dividend, or divisor, or both, are 
composite numbers. 

Example. — ^Divide 18 times 21 by 14. 

Arrange as in the last example. Divide 18 9 3 

and 14 by the common factor 2. Then divide ^a ^ ^ v 

21 and 7 by the common factor 7. Multiply- ^ — — r=. 27 Avje, 
ing the factors remaining in the dividend, we ^^ 

get 27, An», 



118L When ono set of fectors is to be divided by another, how may the operation 
cICteti be shortened f niastraie this process with the given example. — 114. In what 
other case may the work be similarly shortened ? Show this with the given example. 
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115. The equal factors thus rejected from dividend and 
divisor are said to be cancelled^ and the process is called 
Cancellation. 

Since cancelling is dividing, 1 {not 0) takes the place of a cancelled 
factor. 

When every factor of the divisor is cancelled, as in the last example, 
the product of the factors remaining in the dividend is the answer. 

For every factor rejected from the dividend we must re- 
ject an equal factor from the divisor, and only one such equal ^^ ^^ ^ 
factor. We must not, for instance,' cancel two threes in the ~ ^ ^ 
divisor for one three in the dividend. Jl fl d 

The factors of the dividend, in stead of being placed . 

above those of the divisor, may be set at their right with a Ajis, 27 
vertical line between. Thus : — 

EXAMPLES FOB FBAOTIOE. 

Bring cancellation to bear in the following : — 

1. Divide2x3x8x6x7hy 2x4x15. Ans, 14. 

2. Divide25x'rxllx5by 55x25x7. Ana. 1. 

3. Divide3x7x2xllx21 by 7x2x3x7. Aru. 33. 

4. 40 X 39 is how many times 10 x 13 ? Ans. 12. 

5. Dividend, 121 x 6 ; divisor, 33 x 22 ; required the quotient 

6. How many times is 34 x 15 contained in9x 17x3x5x2? 

7. Divide 20 x 36 x 22 x 60 by 3 x 11 x 100. 

8. Divisor, 5 times 6 times 11; dividend, 6930; what is the 
quotient ? 

9. Divide 99 x 360 x 365 by 11 x 73. Ans. 16200. 

10. Divide the product of 17, 10, 16, and 14, by the product 
of 2, 5, 34, 7, and 2. Ans. 8. 

11. How many boxes of raisins containing 12 pounds each, 
worth 20 cents a pound, will pay for 15 boxes of crackers, con- 
taining 16 pounds each, at 18 cents a pound ? An8, 18 boxes. 

12. How many barrels of coal holding 3 bushels each, at 30 
cents a bushel, must be given for 9 ten-pound boxes of soap, 
worth 12 cents a pound ? Ans, 12 barrels. 

115. What is said of the equal lectors thus rejected? What is tiiis process 
called ? What takes the place of a cancelled factor? When every foctor of the di 
visor is cancelled, what ivill the answer be ? Uow many factors must be caiicell«!6 
in the divisor for each factor rejected ft-om the dividend ? In what other way may 
the factors of the dividend and divisor be arranged ? 
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CHAPTER VIII. 

GREATEST COMMON DIVISOR. 

110. When one number is contained in another with- 
- flat rcmaindc^the former is called a Siviior or Heanire 
of the latter;^nd the latter, a Holtiple of the former. 6 
is contained fti 12 withont remainder ; "hence B is a divisor 
€a measure of 12, and 12 is a multiple of 6. 

117. A Common Divisor, or Commoa Keasniw, of two 
or more numbers is any number that will divide each 
vitliout rafftiftMi^r. Viicir Cbeateit Common Divisor, or 
Measure, fisiji^ grcatost number that will divide each 

2, sie^^iA^ ar^ ixntaw dLrlaon of 24, 86, anil 4S. 12i3llieir 

118. Numlicr/fhnt h.ave no common divisor except 1, 
arc Baitl to ^)C /K^f^ia each ot/ter. 

NiiTiibLTS prime to cbcIi otlior are not Decesaarilj prime numbers. IB 
dad 28 are prime to eacli a(her, yet are not prime Dumbeis. 

119. A diviw' of anynnmbej is also a divisor of every 
multiple of tMlM-am^er,^.-.^ ix' ^ divisor of 6 ; then it is 
also a iivis^veli, >S, ^£nd fiv^ other multiple of 6. 

120. A common divisor of tw6 jdi^bera is also a divi- 
sor of their sam aind of their diff^friice. 3 is a common 
divisor of 12 .ftnd^l ; *en it is also a divisor of their 
sum (33), and of their difference (9). 

121. To find the greatest common divisor, when the 
finmbers are small, resolve them into their prime factors, 
and multiply together those factors that are common. 

lia. When Is one nnmlKr cnllMI n DI»fsor or Measnra of another f When Is one 
nnmber eined a MnlUple of anoOiwf GIva eiamplei— IIT. What t» » Oommon 
DliiBor of two or more nnmbers t Wist Is tha Greatest Common MviBOr of two or 
morennmbent Glre eiampleEL—lR When am Duoiben B&Jd to be prime to each 
■tharT Are nomben prime to each other neceasarllr prima namben I Give an fx- 
ampie.— 11». Of what ia BdWaororan7i)Braber»taoadlTtaorf Give an eiamplt— 
IKL Of irtiat la a oommon iHtIsot of two Dnmbers also a dlvlMr T Give an example. 
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Example. — ^Find the greatest common divisor of 72, 

108, and 180. 

72 = 2x2x2x3x3 

108 = 2x2 x3x3x3 

180 = 2x2 x3x3x5 

The common factors are 2, 2, 3, and 3 ; and their product, 3G, is the 
greatest common divisor. 



EXAMPLES FOB PBAOTIOE. 

Find the greatest common divisor of the following : — 



1. 99 and 72. 

2. 54 and 90. 

3. 147 and 189. 

4. 96-and 264. 

5. 120 and 180. 

6. 144 and 192. 



Ans, 9. 

Ans, 21. 
Am. 24. 

Ans, 48. 



7. 36, 108, and 252. 

8. 66, 154, and 220. 

9. 120, 135, and 255. 

10. 48, 208, and 224. 

11. 40, 60, 100, and 140. 

12. 26, 104, 130, and 234. 



122, When the numbers are large or not easily re- 
solved into factors, we use a different method. 

Example. — What is the greatest common divisor of 

475 and 589 ? 

475) 589 (1 
475 



114)475(4 
456 



Divide 589 by 4Y5.. If there were no 
remainder, 475 would exactly divide both, 
and would be the greatest common divisor. 
But, as there is a remainder, divide the last 
divisor by it Again there is a remainder, 
19. Divide the fist divisor by it. There is 
now no remainder, and 19, the last divisor, 
is the greatest common divisor sought. 

That 19 is a common divisor of 475 and 589, is 475 
proved by dividmg those numbers by 19. 689 

That 19 is the greatest common divisor is proved thus : — 

Any number that is a divisor of 475 and 589, 
is also a divisor of their difference, or 114 (§ 120), 

also of 4 times 114, or 456 (§119); 
and any number that is a divisor of 475 and 456, 

is also a divisor of their difference, 19. 

122. When do we use a different method ? niastrate this method with the given 
example. How is it proved that 19 is a common divisor of 475 and 589 f How is it 
proved that 19 is their greatest common divisor? 



19)114(6 
114 



■*- 19 = 25 
-f- 19 = 81 
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Now, as the divisor of the original numbers must also be a 
divisor of 19, they can have no greater common divisor than 19. 

123. Rule. — 1. To find the greatest common divisor 
of two numbers J divide the greater by the less ; if there is 
a remainder^ divide the last divisor by it, and so proceed 
till nothing remains. The last divisor is the greatest com- 
mon divisor, 

2. To find the greatest common divisor of more than 
two nurnbers, proceed as above with the two smallest first, 
then with the divisor thus found and the next largest, and 
80 on till all the numbers are taken. The last common 
divisor is the one sought. 

EXAMPLES FOB PBAOTIOE. 

Find the greatest common divisor of the following : — 



1. 365 and 511. Ans. 73. 

2. 864 and 420. Ans. 12. 

3. 775 and 1800. Ans. 25. 

4. 2628 and 2484. Ans. 36. 

5. "2268 and 3444. Ans. S^ 

6. 14, 18, and 24. Ans. 2. 

7. 837, 1134, 1347. Ans. 3. 

8. 78, 52, IS, 416. Ans. 13. 



9. 1242 and 2323. 

10. 6409 and 7395. 

11. 10353 and 14877. 

12. 285714 and 999999. 

13. 505, 707, and 4343. 

14. 154, 28, 343, and 84. 

15. 6914, 396, and 5184. 

16. 3885, 5550, and 6105. 



17. A fanner wishes to bag 345 bushels of oats, 483 of barley, 
and 609 of corn, using the largest bags of equal size that will 
exactly hold each kind. How many bushels must each bag hold ? 
How many bags will he need? Ans. 3 bu. 479 bags. 

The number of bushels eadi hag must hold, will be the greatest common divisor 
of the given numbers. Then, how many bags holding 8 bushels each will it take to 
hold 845 bushels ? How many, to hold 488 bushels ? How many, to hold 609 bush- 
els f How many bags will it take in all ? ., 

18. A man owning four farms, containing 48j*i6p,. 65, and 115 
acres, divides them into equal fields of the largest six» that will 
allow each farm to form an exact number of fields. How many 
acres in each field? How many fields does he make ? 

ISSw^Bedte the rule for finding the greatest common divisor of two numbers. 
How do you find the greatest common divisor of more than two numbers ? 
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CHAPTER IX. 

LEAST COMMON MULTIPLE. 

124. A Multiple of a immber is any number that it 
wiU exactly divide. \ 6, 8, &c., are multiples of 2. 
Every number has an infinite number of multiples. 

125. A Common Multiple of two or more numbers is 
any number that each will exactly divide. 12, 24, 36, 
&c., are common multiples of 3 and 4. 

126. The Least Common Multiple of two or more num- 
bers is the smallest number that each will exactly divide. 
12 is the least common multiple of 3 and 4. 

127. A common multiple of two or more numbers may 
always be obtained by multiplying them together. If 
the numbers are prime to each other, this product is their 
Uast conmion multiple. 

128. A common multiple of several numbers must 
contain all the prime factors of each number taken sepa- 
rately. But a prime factor of one of the numbers may 
also appear in another; and factors thus repeated the 
least common multiple excludes. Hence, tke least com- 
mon multiple is theprodicct of t?ie prime factors common 
to two or mare of the numbersy and such factors of each 
as are not common. 

Example. — Find the least common multiple of 12, 15, 

18,4nd24. 

Write the numbers in a horizontal line. 2 is a prime factor of three 
of them, and will be a factor of the least common multiple ; divide by it, 

124. Wliat is a Multiple of a number f How many multiples has eyery number? 
—125. What is a Common Multiple of two or more nombers ?— 126. What is the 
Least Common Multiple of two or more numbers ? Give an example.— 127. How 
may a common multiple of two or more numbers always be obtained ? In what case 
will this product be their least common multiple ?— 128. Of what is the least common 
multiple of seyeral numbers the product ? Solve the given example, explaining each 
■tep. 



BtJLE. — ^BXAMPLES. 
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Bettmg down the quotieiits, and 16, which is not exactly divisible. 2 is a 
prime factor of two cf the numbers in the second line ; divide by it, setting 
down the quotients, and 15, which is not exactly divisible. 3 is a prime 
factor of all the numbers in the 



2 )12, 15, 18, 24 

2 )6, 15, 9, 12 

8 )8, 15, 9, 6 

1, 6, 3, 2 

2x2x8x5x3x2= 860 Ans. 



third Hne ; divide by it, and set 
down, the quotients. There is 
no need of dividing further, as 
no number will exactly divide 
more than one of the numbers 
in the fourth Une. 6, 8, and 2, 
are the remaining fiustors of the 
ori^nal numb^s ; and the prod- 
uct ci these and the divisors 
(whidi are the common factors) will be the least common multiple re- 
quired. 2x2x8x6x3x2 = 860 ^n«. 

129, When one of the given 
numbers is a factor of another, any 
multiple of the latter must of course 
contain the former, and the former 
number may therefore be cancelled 
at the outset Thus, in the last ex- 
ample, 12, being a factor of 24, may 
be cancelled. Froceieding as before, 
we get the same result wi& less work. 

130. Bulb. — 1. Write t/ie numbers inaJumeonUdline, 
Divide by any prime number that toiU divide ttoo or 
more oj^ them toithmtt remainder^ placing the quotients 
and the nwmbers not exactly divisible in a line below. 

2. JProceed with this second line as with the first ; and 
so continue till there (xre no two numbers that have a comr 
mon divisor greater than 1. The product of the divisors 
and the numbers in the lowest line will be the least com- 
mon mtdtiple. 



2 )1$, 15, 18, 24 

3 )15, 9, 12 

5, 3, 4 

2x3x5x3x4= 360 Ant. 



SXAICPLES FOB PBACTIOE. 

Find the least common multiple of the following: — 



1. 87 and 41. (See § 127.) 

2. 28 and 89. Ans. 897. 
8. 19, 17, and 5. 

4. 2, 4^ 6, and 8. (See § 129.) 



6. 11, 77, and 88. Ana. 616. 

6. 24, 180, 46, 60. Ans. 860. 

7. 10, 20, 50, 25. Ans. 100, 

8. 48, 20, 21, 24, Ans, 1680. 



1S0. Wlien one of tlie given numbers is a Iketor of another, how may the opera- 
tioo be flbfOrCened?— 180 Give the role for finding the least common multiple. 

4 
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9. 38, 209, 17, 19, 34. 

10. 99, 13, 11, 26, and 100. 

11. 34, 88, 76, and 99. 

12. 376, 10, 8, 12, and 13. 

13. 24, 20, 18, 16, 16, and 12. 



14. 9, 16, 36, 135, and 162. 

16. 144, 48, 80, and 86. 

16. 125, 350, 160, and 75. 

17. 9, 17, 12, 8, 21, 80, and 16. 

18. 141, 236, 829. Ans. 4935. 



19. What is the greatest number that will exactly divide 120 
and 150 ? What is the smallest^ number they will exactly divide? 

20. Find the smallest numl^r that exactly contains 78, 156, 
and 390. Find the greatest number exactly contained in them. ' 

21. Find the least common multiple of the first eight even 
numbers. Ans, 1680. 



CHAPTER X. 

COMMON FRACTIONS. 

131. How Fractions aeise. — ^When a whole is di- 
\ided into two equal parts, each of these parts is called 
one half, 

Hdf J Half 

When a whole is divided into three equal parts, one 
of these parts is called one third; two are called two 
thirds; &c. 

Third | Third i Third 

When a whole is divided into four equal parts, one of 
these parts is called one fourth (or quarter) ; two are 
called two fourths; three, three fourths ; &c. 

Fonrth , Fonrth , Fotirth i Fourth 

In the same way we get fifths^ sixths^ sevenths^ &c., 
by dividing a whole into five^ six^ seven^ &c., equal parts. 
The name is taken from the number of equal parts into 
which the whole is divided. 

— _ MM - — -■ ■ — ■ ^ 

181. How do we get halves ? Thirds? Foarths? Fifths? Sixths * SeyenthB? 
From what is the mime Ui^en 1 
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132. The value of these equal parts varies according to their number. 
The more parts the whole is divided into, the smaller they must be. One 
half of a thing is greater than one third, one third than one fourth, as is 
shown by the above lines. 

133. These equal parts into wMch a whole is divided, 
are called I'raotions. 

134. KiBTDS. — ^There are two kinds of Fractions, Com- 
mon and Decimal. When we use the word fraction 
alone, we refer to a Common Fraction. 

135. How Common Feactions abb wetttkn. — ^Learn 
how common fractions are expressed in figures : — 



One half \ 

One third \ 

One fourth (quarter) \ 

One two-hundredth yj^ 

One thousandth y^ 



Five thirteenths -f^ 

Three twenty-seoonds -f^ 

Twenty sixty-firsts ff 

Three thousandths y^ 

Six twelve-hundredths y^^^r 



It will be seen that a common fraction, expressed in 
figures, consists of two numbers, one below the other, 
with a line between. 

The number below the line is called the Denominator. 
It shows into how many equal parts the whole is divided, 
and therefore gives name to these parts. 

The number above the line is called the ITumerator. 
It shows how many of the equal parts denoted by the 
Denominator are taken. 

The Numerator and the Denominator, taken together, 
are called the Terms of the fraction. 

f is a fraction. 6 and 6 are its Terms. 6 is the Denominator, and 
shows that the whole is divided into %\x equal parts, making each part one 
«fx^ 6 is the Numerator, and shows that five of these equal parts are 
taken. In reading, name the Nmnerator first— ;/?v« nx/As. 

182. On what does the value of these eqnal parts depend? Which is greater, 
ono half of a thing or one third ? One third or one fourth ? — ^183. What are the equal 
parts mto which a whole is divided called? — ^184 How manykindsof fractions are 
ther«? What are they called? — ^136. Show by the given examples how common 
fractions are written. Of what does a common firaction, expressed in figures, con- 
sist ? What is the nmnher below the line called ? What does it show ? What is 
the somber above the line called? What does it show ? What are the numerator 
and dftitwniP**o*'i taken tosothcr, called ? Give examples of these definitions. 
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Road these fractions. Then name the nnmermtor and the de- 
nominator, and tell what each shows : — 

Write the following fractions in figores : — 



1. Ten elevenths. 

2. Thirteen halves. 

3. Twenty millionths. 

4. Seventy thousandths. 

5. Eighty sixty-firsts. 
C. Twelve hillionths. 

7. One hundredth. 

8. Four twenty-seconds. 



9. Sevens-three seventy-thirds. 

10. One handred and two foor- 

teen-hundred-and-^fths. 

11. Sixty-seven forty-thousand- 

five-hnndredths. 

12. Four hundred and two ten- 

thousandths. 

13. Nineteen siz-hundredths. 



136. Defixitioxs. — ^An Integer is a whole number; 
as, 1, 2. 

A Fraction is one or more of the equal parts into which 
a whole is divided ; as, J, |. 

A Proper Fraction is one whose numerator is less than 
its denominator; as, ^, |. 

An Improper Fraction is one whose numerator is equal 
to or greater than its denominator ; as, |, J. 

A Mixed Humber is one that consists of a whcAe num- 
her and a fraction ; as, H {seven and a half). The whole 
number is called the integral part. 

A Compound Fraction is a fraction of a fiaction: as, 
I off, f off off '^ 

A Complex Fraction is one that has a fraction in one 
or both of its terms ; as, 

i One haJf divided 4| Four and two thirdM divided 

^ 9 by nine. | byjlveiixtht. 

m WhatliMlnt^? What la a Fraction? What la a Proper ftmcttonf 
What la an Improper Fraction? Whatla a IfixedNnmher? What la meant by 
the inteffral part of a mixed nmnher? What ia a Gompoond Itaetlaif What 
IS a Complex Fraction T 
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A fraction is said to be inverted^ when its terms are 
interchanged ; ^ inverted becomes |. 

137. Principles. — ^A fraction indicates division (§ 87). 
The fractional line is the Hue used in the sign of divi- 
sion -T-. The numerator is the dividend, the denominator 
is the divisor, the value of the fraction is the quotient. 
Hence the same principles apply as in division (§ 104). 

I. JMuUiplying the numerator by any number multijpliea 
the fraction by thoA number^ and dividing the numerator 
divides the /faction. 

TL Multiplying the denominator by any number di- 
vides the fraction by that number^ and dividing the de- 
nominator mtdtiplies the fraction. 

m. Multiplying or dividing both numerator and de- 
nominator by the same number does not change the value 
of the fraction. 

138. A fraction indicates division. Hence, if numera- 
tor and denominator are equal, the value of the fraction 
is 1 ; because any quantity is contained in itself once. 
If the numerator is greater than the denominator, the 
value of the fraction is greater than 1 ; if less, less than 1. 

Hence, the value of every improper fraction must be 1 or more than 1 ; 
that of every proper fraction, less than 1. 

139. Any whole number may be thrown into a frac- 
tional form by giving it 1 for a denominator. 7 = |. 
9 = ^. It is clear that dividing a number by 1 does not 
alter its value. 

EXEBOIBE. 

Head the following. Tell what kind of fraction each is. In 
the third line, tell whether the value of each fraction is greater 
or less than 1 : — 

When Is a fraetloa said to be inverted f— -197. Whatdoesaflraction indicate? 
What eomsponds with the dividend? What, with the divisor? What, with the 
quotient? To what, then, do the juinciples of division apply ? Recite the three prin- 
dplea that apply to ftactiona.— 18a When is the v^lae of a fraction 1 ? When is it 
greaier tban 1? When is it loss than 1? What mast bo the value of every im- 
proper fraetton? Of every proper fraction ?— 199. Uow may any whole number 
be throiwn into a fractional form? 
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I of A. I of A of A. 8^. fofH. 12f. 

6J- 8| 6004 f off 18f i 

5^ "T* 50^<^- 2170" IJ- ibff 

ff. ff if. *|. }. f. W. iP(ftr. «. 
Throw 7 into a fractional form ; 19 ; 871 ; 1002 ; 11 ; 6. 

MENTAL EXEBOISES ON FBA0TION8. 

1. How many halves in 1 whole? How many thirds? How 
many fourths? How many tenths? How many fiftieths? How 
many thousandths? 

2. How many halves in 1? In 2? In 3? In 4? In 10? . 
In 100? In 1000? In 100000? How do you find how many 
halves there are in any numher ? Am, By multiplying it by 2. 

8. How many thirds in 1? In 2? In 8? In 5? In 12? 
In 100 ? In 400 ? In 6000 ? How do you find how many thirds 
there are in any number? Arts. By multiplying it by 3. 

4. How many fourths in 1? In 2? In 6? In 8? In 11? 
In 20? In 200? How many fifths in 1 ? In 9? In4? In 300? 
How do you find how many fourths there are in any number ? 
How do you find how many fifths ? 

5. How many sixths in 1? In 6? In 8? In 10? In 12? 
How many sevenths inl? In 4? In 6? In 7? In 11? How 
many eighths in 1 ? In9? Inl2? Infi? In200? Howmany 
nmthsinl? In 9? In 12? 

6. How many elevenths in 1? In 11? In 12? Howmany 
twelfths inl? In 6? In9? Inll? Inl2? How many tenths - 
inl? Inll? In 17? In 176? In 84? In 71? Howmany 
hundredths in 1 ? In 5? In 12? In 33? In 45? 

7. How do you get half of a thing ? Ans. By cutting it into 
two equal parts. How do you find half of a number? Am. By 
dividing it by 2. How much is half of 4? Of 6? Of 10? 
Of 18? Of 24? Of 7? (Am,Si,) Of 9? Of 11? 

8. How do you get one third of a thing? Am. By cutting it 
into 3 equal parts. How do you find ^ of a number? Am. By 
dividing it by 3. What is i of 9 ? Of 27 ? Of 11 ? {Am. 3|.) 
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9. How do you get J of a thing? How do yon find J of a 
number? How much is J of 24? Of82? Of86? Of 46? Ofl9? 

10. How do you find J of a number? How do you find J? 

11. How much is J of 40? I of 42? | of 84? i of 72? 
J of 99? TVofSS? t^ of 132? ^ of 110? Aof60? rfg of 
96? TVofl32? 3«gofl44? V^oflO? V^oflGO? yJ^ofirOO? 
yi^ of 4600? 

12. How much is i of 12 ? Ans. One fourth of 12 is 8 ; and 
three fourths are 3 times 3, or 9. 

Howmuchisiof6? #ofl4? {of 25? J of 18? Aof44? 
Vtof24? A of 40? }of48? | of 36? |of72? |Jofl32? 

13. What part of 2 is 1 ? (Ans. i.) What part of 3 is 1 ? 
(Ans. i,) What part of 5 is 1 ? What part of 5 is 2 ? (Ans. {.) 
What part of5 is 3? What part of 7 is 1 ? What part of 7 is 6 ? 

14. How many half-pence in 9 pence ? 

15. How many quarters of beef in 12 oxen ? 

16. If I cut 10 oranges into sixths, how many pieces have I ? 

17. A vessel containing 48 passengers was wrecked. ^ of 
the passengers escaped. How many escaped, and how many 
l)erished? 

18. If a pound of coffee costs 40 cents, what will half a pound 
cost? f of a pound ? -^ of a pound ? 

19. A boy having 60 marbles lost -^ of them, gave ^ away, 
and kept the rest. How many did he lose, give away, and keep ? 

20. If i of a ton of coal costs $3, what will a ton cost ? Half 
a ton? 

140, Fractions may be reduced, added, subtracted, 
multiplied, and divided. 

Reduction of Fractloni. 

141. Beducing a fraction is changing its form without 
changing its value. 

140. What operattons may be perfonned on fractions ?— 141. What is meant by 
reducing a fraction ? 
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142. Casx L — To reduce a/ractian to iu loweBtUfm, 

A iractioa is in its lowest terms when its nnmerstoi 

and denominator have no common divisor greater than 1. 

ExAXPLK. — ^Reduce W to its lowest termiu 

DlTidiDg bodi nnmentor and denonuimtor by the «Me somber does 

II04 fther the Tmhie of the finctka ($ IZ*1), We 
therefore <fiTide by tiieir 
commoo &ctor8 in flo c cca 
gioo. DiTkfing bj 5, we 
g:et iV DiTidmg the terms 
of this fraetUQ by S, we 
g^ }. This is the answer, 
8UUW its terms baTe no *'**"nfniHt ^Tlsor but 1. 

In stettd of firifing as aborei, we nu^ have 
fxmd the greatest common divknr (§123X vA 
divided by it at odcol This is the best method, 
when the nombeis are large. 

Rule. — Divide ntimerafor and denomifuxtar sticceih 
t»w/y bf/ every fador common to both. Or^ divide them 
4U once by their greatest common divisor. 



45) 75 (1 
45 

30)45(1 
30 

15)30(2 
30 

15|f| = i J,,.. 






SXAMPLS8 FOB PRAOTIOS. 



Eedaco 

1. f 

8. f 

«• «. 

8. m- 

11. m- 



the following 

19. /ft. 

13. HI. 

1^ »M. 

15. ^. 

16. Hi- 

17. m- 

IB. Hi' 

20. m. 

22. -^f^j, 



fractious to their lowest terms : — 

23. m. Aru. Hf. 



Ans, |. 
Ans. }. 
Ans. f. 

Ans. ^. 



24. Hi. 

25. .ftSft 

26. ttft. 

27. jm« 

28. ffH. 

29. HM. 
80. HH« 
31. H« 



Ans. ^. 

Ans. ff}. 
^n«. ffj. 



82. ^V- -47W. ,^yiV. 

83. mi. Ans. tV- 



141 What Is the first case of redaction of fractions? When Is ft fraction In Its 
lowest t«nnf ? Solve the given example, explaining the stops. What other method 
It shown ? Bedtc tho rule for reducing a fraction to Its lowest termsi 
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143. Casb n. — To reduce an improper fraction to a 
whole or mixed number. 

A fraction indicates division. The numerator is the 
iividend, the denominator is the divisor. To find the 
][uotient, that is the value of the fraction, we have only 
x> divide, as indicated. 

Example 1. — ^Reduce ^ to a whole or mixed number. 

27 -^ 9 = 3 Atis. 

Example 2. — Reduce ^ to a whole or mixed number. 

30 -7- 9 = 3f = 3i Atu, 

RiTLB. — Divide the numerator by the denominator. 

If there is a remainder, the answer is a mixed number ; if not, a whole 
Bomber. If the answer is a mixed numl)er, the fractional part most be 
reduced to its lowest terms. 



EXAMPLES FOB PBAOTIOE. 



Reduce these 

1. }. 

2. ^. 

8. ¥. 

4. 4jy, 

5. W. 

^. W- 

8. W. 

». *«. 

10. if. 

11. IS. 

12. y. 

13. J+L. 

14. •^. 



fractions to whole or mixed numbers : — 



15. W- 

16. W* 

17. W. 

18. ^\^. 

19. ^^. 

20. -a^uu. 



21. HF- 

22. ^^. 

23. -ViV. 

24. i-^i^. 

25. -Vyy. 

26. i^f^Ji. 

27. J^V^a. 

28. iJI-^. 



Ans. lOJf. 

Ana. 18J. 
Ana, 45^. 
Am. d9ff. 
Ans. 34^. 
Ana. 90fJ. 

ul^w. 92{. 

^^w. 32Vyr- 

^/w. 81jfj. 

^^w. 596if}. 

Ana. 26. 

^««. 2003f 

J[w«. 857|i. 

Ana. 67H. 



29. 

30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
30. 
40. 
41. 
42. 



^ 



A?« 



A. 



^m 

HW 



A 



HI* 

1 s A» T 



98^ 



^ 






148, What Is tho second case of redaction of fractions ? What does a fhiction in- 
licate f With what ^ tho numerator and denominator correspond ? How may we 
ind tho quotient,— that is, the yalue of the fraction ? Give the rule for reducing an 
mproper fraction to a whole or mixed number. Give examples. 

4* 
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COMMON FRACTIONS 



9 
5 

45 fifths. 
3 fifths. 

48 fifths. 



144. Casb nL — To reduce a mixed number to an im' 
proper fraction. 

Example. — ^Reduce 9 J to an improper frac- 
tion. 

The denominator of the fraction being 5, we reduce to 
fifths. In 1 there arc 6 fifths, and in 9 nine times 6 fifths, 
or 46 fifths. 46 fifths and 3 fifths make 48 fifths. Aris, ^. 

Proof, y = 48 -J- 6 = 9 J 

Rule. — 1. 3fultiply the whole number by the denomi- 
nator of the fraction^ add in the numerator^ and set their 
sum over the denominator. 

2. Prove by reducing the improper fraction obtained 
hack to a mixed number. 

146. To reduce a whole number to an improper frac- 
tion with a given denominator, the process is the same, 
except that there is no numerator to add in. Multiply 
the whole number by the given denominator^ and set tJie 
product over tJie denominator. 

Example. — ^Reduce 9 to fifths. 

9 X 5 = 45 Am. ^. 



EXAMPLSB FOB PBAOTIOE. 

Reduce the following to improper fractions; prove each: — 



1. 12J. Am. ^. 

2. 16|. Ans. ^. 
8. 24^. 

4. 19H|. 



5. 7A. 

6. 77-ft:. 

7. 87fl. 



9. 763fJ. 

10. 376J|. 

11. 81f|f. 

12. 1234f|. 



13. 84^r. 

14. 484^. 

15. 296J}. 

16. 83^5^. 



8. 41^. 

17. Reduce 13 to a fraction with 7 for its denominator. Ans.^. 

18. How many 89ths in 746 ? In 29^ ? In 450 ? 

19. Reduce 26 to fortieths. To fiftieths. To sixtieths. 

20. How many quarters of heef in 1225 oxen ? 

21. Reduce 387 to nineteenths. To eighty-fifths. 

^ . ■ 

144 What ifl the third case of reduction of flractlons ? Solve and prove the given 
emnple. Bedte the rule for rednclng a mixed number to an improper fraction. — 
*\ 'B.cm does the operation differ, when a whole number is to be reduced to an im- 
?r fraction f Bedte the rule. Give an example. 
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146. Case IV. — To reduce a fraction to higher terms, 
A fraction is reduced to lower terms (§ 142) by di'oir 

sioUj to higher terms by mvUiplication. 

Example. — ^Reduce J to. twenty-fourths. 24 -5- 4 = 6 

Multiplying both numerator and denominator by the 

same number does not alter the value of the fraction. 3x6 »-, 18 

We therefore multiply both terms by such a number as 4 >< 6 24. 

will diange fourths to twenty-fourths-— that is, 6 (because . . - 

24 -5-4 = 6). Am, «. ^«*- tt- 

RuiiE. — 1. Divide the given denominator by the de- 
nominator of the fraction^ and muUiply loth terms by the 
quotient. 

2. J^ove by reducing the fraction back to its lowest 
terms. 

Mixed numbers must first be reduced to improper fractions. 

147. A fraction can thus be reduced only to such higher terms as are 
multiples of the original terms. Thus, } can be reduced to eighths, 
iweliUis, raxteenths, &c., but not to filths or sixths. 

EXAMPLES FOB PBAOTIOE. 

1. Reduce ^ to seventieths. Ana, 4 J. 

2. Reduce the following to 36ths: — |; -ft; }; \, 

3. Reduceto288ths:-A; ^; «; H; H; W; U\ i- 

4. Reduce 14^ to twenty -seconds. Ans, %^. 

5. How many 840ths in 1|? Am, ^^. 

6. How many 360ths in H ? In 4^^ ? In 2^^ ? In ff ? 

7. How many seventy-seconds in J^ ? In 2 jf^ ? In 4J ? 

8. Reduce the foUowing to 2400ths :— H ; H ; ^jV- 

148. Case V. — To reduce two or more fractions to 
others having a common {that is^ the same) denominator. 

Example. — ^Reduce f , J, and f , to fractions that have 
a common denominator. 

146L What is the fourth case of reduction of fractions f How Is a fraction re- 
daoed to lower terms ? How, to higher terms ? Seduce f to twenty-fourths, explain- 
ing the steps. Beclte the rule. What must first be done with mixed numbers?— 
147. To what higher terras alone can a fraction thus be reduced ?— 148. What is th« ^ 
fifth case of reduction of fracUons ? Work out and explain the given example. 
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, ^ - ., 6 = 48 ) 
Now, a product is the same, in ov-J-vft Aftv '^"'""* 



The denominators are 4, 2, and 4 x 2 X 

6. Now, a product is the same, in ^ ^ .. J, ^ j o f Common 

whatever order the factors are taken. 

Hence, if we multiply each denomi- 6 X 

nator by the other two, we shall get 

a common multiple of all three, and this 
wiU be the common denominator. 

But the value of the fracUons must not 
Ans, be changed. We must, therefore, multiply 
each numerator by the same multipliers as 
its denominator. Hence the rule : — 



3 X 

1 ^ 

X 



2 

4 
4 

4 

4 



X 6 

X 6 

X 6 

X 6 

X 2 

X 2 



8JB 
48 
24 
48 
40 
48 



Rule. — Multiple/ both terms of each fraction hy aU 
the denominators except its own. 

Whole numbers must first be reduced to a fractional form, and mixed 
numbers to improper fractions. 



EXAMPLES FOB PBAOTIOE. 

Bediice the following to equivalciit fractions haying a common 
denominator ; — 



1. Keduce } and |. 

2. Reduce {^ and 1|. 
8. Reduce {^ and J^. 
4. Reduce |, }, and J. 
6. Reduce J, J, and f. 

6. Reduce J^, f , and f . 

7. Reduce ff , H> and |f . 

8. Reduce 4, IJ, 12, and |. 

9. Reduce 2^, J, and 18. 

10. Reduce 8, 6, 2i, and 8f . 

11. Reduce f, ^, J, and 2|. 

12. Reduce 84, 4, f, 8^, and f . 

13. Reduce H» IT, J, 5, and J. 

14. Reduce ^, If, 4f , and 220. 
16. Reduce 3^, |, f, 3f, and 100. 
16. Reduce ^, Jj^, 5^, 7, and A. 
ir. Reduce H, ¥, A, 15, and 2f . 



^TW. Jl, f J. 

Ans. 4fJ, ili. 

Ans, %^%j %6o» 

Ans. io, J-J, f^-. 

^^. m» W, fU- 

^^. fm» MM, fw. 

^^. tt?, 1%, ^W-' 
Common Denom, 32. 

Common Denom. 630. 

Common Denom. 378. 

Comm^on Denom. 900. 

Common Denom, 420. 

Common Denom. 504. 

Common Denom. 840. 

Common Denom. 7560. 



What Is the rnle for reducing two or more fractions to others having a com- 
•n denominator? What must first he done with whole and mixed numhers ? 
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149. Cask VL~^To reduce two or more fractions to 
others having the least common denominator. 

Under ^the last Case, we found that the common de- 
nominator was a common multiple of the several denomi- 
nators. The least common denominator is the least com- 
mon multiple of the denominators. Find this least com- 
mon multiple, therefore ; and then reduce the given frac- 
tions to others that have this least common multiple for 
their denominator, according to § 146. 

Example. — ^Reduce f , ^y and 2) 4 2 6 

I, to fractions having the least 2 13 

common denominator. 2 x 2 x 3 = 12 Z. C. i>. 

The least common multiple of the 12-s-4x3 = 9 
denominators is 12, which is therefore the l9J.9vl = g 
least common denominator. To find the in '. a k II ? a 
sereral numerators, divide this least com- 12-5-6 X o — 10 
mon denominator by the denominator of 

each fraetion, and multiply the quotient Ans, -^, -^^^ \%» 

by its numerator. 

150. Rule. — 1. JFbr the least common denominator^ 
find the least common multiple of the given denominators, 

2. JFbr the new numerators^ divide this least common 
denominator by the denominator of each fraction^ and 
mvltiply the quotient by its numercUor, 

first reduce the fractions to their lowest terms, and whole or mixed 
numbers to improper fractions. 

EXAMPLES FOB PBAOTIOE. 

« 

Eednce the following to equivalent fractions having tho least 
common denominator : — 

1. }, t, and f . Am. f*, f J, 

2. 8i, 4i, and if. Ans. V/, W, 
8. t, i, and ». Am. |||, ffl, ffl - 

149. What Ib the sixth case of redaction of fhtctions f Under tho last case, what 
did we find the common denominator to be ? What, then, will the least common 
denominator be f How, therefore, must we proceed ? Solve and explain the given ex- 
ample. — 150i Becite the rale for reducing fractions to others having the least com- 
mon denooiinator. What shoold first be done with the fractions? With whole or 
mixed numbers t 
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^ iV, A> and ^. Ans. ^^, ^, ^. 

6. }, H, and A- ^^. ««, HI, AS^ 

6- A, A, and 6^. ^n*. ^, H*, Wf. 

,7. i, 1, 3i and i. Ans. f J, «, W> «• 

8. A, i) h and A- ^w*. jftV, jft^, /ft, ^. 

9. f , 4, 1, and ^. Ans. ||, W, K, H- 



10. 8f , A» H) and 50. Ans. #§, J^, A> ^ 

11. ^, ^, 1^, and 15. Zecut Com. Den. 144 

12. i, f , f, i ]ft. -C«w^ ^^. ^en. 60. 

13. J, I, i, f , A, and ^. 

14. i, i, i, i, 1, h h and f 
16. I, i, A, A, I) li» and |. 
16. 2A, lA, 6, SfJ, and 4f. 



Addition of Fractions. 

151. Like parts, such as halves and halves, thirds and 
thirds, can be added, just as we can add pears and pears, 
dollars and dollars. Unlike parts, such as halves and 
thirds, can not be thus directly added, any more than we 
can add pears and dollars. 

Example 1. — ^Add 5 sixths and 3 sixths. Ans. 8 sixths. 

The denominators being the same, we add the nmnera- j. 4. s £. 

tors, and place their sum over the common denominator. » ' « t 

Example 2. — ^Add 6 sixths and 3 fourths. 

The denominators being different, we can not 
R --; 10 add the nmnerators, and call the sum 8 sixths or 8 

^ \, fourths. But, if we reduce the fractions to others 

i — T7 having a common denominator, we can then add, as 

j^f^g IJL = 1^ ^ E^ !• 12 being the least common denominator, 
• T8 18 reduce the given fractions to twelfths. 

Example 3. — ^Add together ^, 2}, 4|, and 1. 

Add the fractions, as in Ex. 2: ^ + J + ^ = 1^ 

Add the whole numbers : 2 + 4 + 1 = 7 

Add these two sums : Ans. S^ 

151. Can we add like parta, such as halves and halves, directly? Can we add 
unlike parts, such as halves and thirds, directly ? Add | and |. Add | and |. Solve 

Example 8. 
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152. RuLB^ — 1. When the fractions have a common 
denominator^ place over it the sum of their numerators. 
When notj after reducing them to their lowest terms^ 
change them to equivalent fractions having the least com- 
mon denomincUoTy and add as above. Reduce the result 
to its lowest terms^ or to a whole or mixed number j as may 
be necessary. 

2. To add mixed numbers^ find the sum of the fractions 
and whole numbers separately ^ and add the results. 

EXAMPLES FOB PBAOTIOS. 

Find the sum of the following firactions : — 



1. i+HJ- -4^- U- 

6. 2^+3 + 99+1^. 
6. 4+f+| + t+f+}. 



7. f+*+H. Ans. 2}. 

8. i+i+h 
10. i+i+i+h 
12. A+f+H+A". 



13. Add together -ft, f|, ih and |. Am. 2Jf J. 

14. Add together 2, fj, J^, and ff . . Ans. 4rf^. 

15. Find the sum of ^, 10^, 12f, and 2^. Ans. 26^. 

16. Find the sum of 4^^, 4^^, 4^, and -ft. Ans. 12iJ}. 

17. What is the value of 8^+6^+9^+^ ? Ans. 19^. 

18. What is the value of B^+i+li+i+W Ans. 7ff. 

19. Add rf^ and -^. Add | and i. Add f and f . 

20. What is the cost of four fields, containing respectively 
4|, 2i, 8}, and Iff acres, at $25 an acre? Ans. $300. 

21. Bought |10J worth of cloth, $5f worth of lace, $18^ 
worth of velvet, and $9^ worth of muslin. How much change 
must I receive for a $50 hill? Ans. $7. 

22. How many times can four haskets, holding respectively 
8f^, 2f, 1-j*^, and 2f pecks, he filled from a pile containing 20 
pecks of potatoes ? Ans. Twice. 

152. Bedte the rale for the addition of fractiona. Becite the role for the addition 
of mixed nmnbera. 
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COMMON FBACnONS. 



Subtraction of Fractions. 

153. Case L — To mhtract a fraction from a fraction. 
As in addition, so in subtraction, if the fractions have 

not a common denominator, they must be reduced to 
equivalent fractions that have. 

Example 1. — ^From 6 sixths take 4 
sixths. i — i = i ^^^ 

4 sixths from 6 dxths leave 1 sixth. Am, ^. 

Example 2. — ^From 6 sixths take 3 fourths. f = 1} 

We can not directly take fourlhi from sixths ; but (12 J = ^ 
being the least common multiple of the denominators) we — 

can reduce both to twelfths^ and then subtract Am, -fy 

154. Rule. — When the fractions have a commjm de- 
nominator, place over it the difference of their nuTmmB^ors. 
When not, reduce them to equivalent fractions wming 
the least common denominator, and proceed as above. 



EXAMPLES FOB PRAOTIOB. 



Find the value of the following : — 



1. 


f — jj, Ans. i. 


6. 


i-*. 


Ans. ^. 


11. 


i-l 


2. 


*-*. 


7. 


A-ijV. 


Ana, if. 


12. 


*-A. 


8. 


«-A. 


8. 


f-A. 


Ans, ]^. 


13. 


A-A- 


4. 


tt TS' 


9. 


TV iff* 


Ans. J. 


14. 


«-A. 


5. 


iWr-i^jr. 


10. 


18 A* 


Ans, J|. 


15. 


2^8 ~" A* 



165. Case IL — To subtract a fraction from a whole 
number. 

Example. — ^Prom 3 take |. 3 = 2| 

Take 1 of the 8 units, and reduce it to ninths. From f 

the I thus obtuned subtract J, and bring down the 2 units. — 

Aus, 2}, Ans, 2^ 

168. In Bubtractlon of fractions, what is it necessary to do if the fractions have 
* a oommon denominator? From | take ^. From f take {.—151 Eedte the role 
-\btricttoa of fractions.— 156k From 8 take|. 
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Rule. — Reduce 1 to a frctction having the same de- 
nominator as the given fraction. From this subtract the 
f/iven fraction^ and annex the remainder to the given 
whole nwfnber less 1. 



BZAXPLBS FOB PBAOTIOB. 



1. 2 — J. Ans. li. 

2. 14-t»t. 

3. 7 — «. 

4. 10 - A. 



5. 1 — f . An8. f . 

7. 6 — H- -^^« *H' 

8. 11 -A- ^n<. lOJf. 



9. 2-a. 

10. 1-HJf. 

11. 19-Aft. 

12. 28-A^V 



156. Case IIL — To subtract one mixed number from 
another. 

ExAMPiis 1.— From 4| take 1^. I = H i = A 

i, Uie fraction of the subtrahend, bemg less -J-J — VV ^^ tV 

than f, iki finsiction of the minnend, we subtract ^ j __ 3 

fractioa frUm fhujtion, and whole number from 

whole number, and combme the results. ^^, 3 Jl^ 

Example 2.— From 4J subtract If. 

Reducing the given fractions to others hay- 
ing a common denominator, we get -fn and \%, 
44 ^^ ^8 =: The numerator of the fraction in the subtra- 

g -3 Q, g hend being the greater, we can not proceed as 

^ + ^tV — ^3T in the last Example. 

If = lii From 4, the whole number of the minuend, 

we take 1, and, reducing it to fifteenths, add 

||. 44 = -YK *^® result to the -ft of the minuend. From l^, 

o ^ o thus obtained, subtracting -fj, the fraction of 

the subtrahend, we have -^ for the remainder. 

Ans, 2A-. Then, proceeding to the whole numbers, 1 

• -'^tT' ivom 3 leaves 2. Combining tiie results, we 

have 2-,V Ans, 

167. Rule. — Meduce the fractions^ if necessary^ to 
others having a common denominator. If the numer- 
ator of the fraction in the minuend is equal to, or greater 
than, that in the subtrahend, svhtract fraction from, 
fra/stion, and whole number from whole number. If not, 
take 1 from the whole number of the minuend, and reduce 
it with the fraction of the minuend to an improper frac- 
tion. Then subtract as above. 

Recite the rule for subtracting a fraction ttmn a whole namber. — 156L From 4| 
nbtnct 1}. From 4j take 11.— 157. Becite the rule for subtracting oq« mixed num> 
ber from another. 
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EXAMPLES FOB PBAOTIOE 



1. 6f — 2^. Am. 4tV. 

2. 2J — If Am, \\, 



4. 200Ji — 98A. 



5. 8J--2f. -4?w. 5}|. 

6. 6 J — 5^. An9,-j^, 

7. 3Ji— 2H. ^^. «f. 

8. 47tt — 31iV- ^n«. 16fJ. 
9. From6i+9| take4|. -in*. 10^. 

10. Take | + J} from f + 4. -4n«. 3 J |. 

11. Take 4^+3^ from 6^+7^. ^tw. 6tif. 

12. From l + l^+f + 1J take i+|+i+f Ana. ^. 

13. From ^+A take A+ A- -^tw. ^. 

14. Take the sum of l\ and 2i from 2i+3i. u^tm. 2t 
16. From 181-^20 subtract ^. ^rw. 8/^. 
10. From 440-^80 subtract fg J. ^n«. 4}^. 

multiplic^ation of Fractions. 

158. Cask I. — To mvUiply a fraction hy a whole 
number. 

We found in § 137, that multiplying the numerator or 
dividing the denominator by any number multiplies the 
fraction by that number. Hence the rule : — 

Rule. — Divide the denominator of the fraction by the 
whole number^ when it can be done without a remainder ; 
when noty multiply its numerator. 

Example 1. — ^Multiply -^ by 6. 

26 is exactly divisible by 6. Divide it Afi^, i. 

Example 2. — ^Multiply -^ by 6. 

26 is not exactly divisible by 6. Multiply the numerator. Ans. ^'f. 

It is best to divide the denominator when it can be done, because the 
answer is thus found in its lowest terms. 

Dividing the denominator increases the size of the parts as many times 
as there are units in the divisor. Multiplying the numerator increases the 
number of parts as many times as there are units in the multiplier. 

158. Kecite the rale for maltiplying a fraction by a whole number. Solve the 
examples given. Why is it best to divide the denominator when it can be done I 
What is the effect of dividing the denominator? What is the effect of multiplying 
the numerator? 



MULTIPLICATION OF FRACTIONS. 



01 



159. Multiplying a fraction by its own denominator 
gives the numerator. Thus : ^ x 9 = ^ = 7 Aru, 



EXAMPLES FOB PBAOTIOB. 



Find the value of the following : — 



1. 4f x24. Ans. 17. 

2. fxS. Ans. Si. 
8. f x5. Ana, 2f. 

4. ^xl4. Ana. 5 J. 

5. ^x49. An8. 6^. 



6. Ax8. 

7. Axl4- 

8. Ax 13. 

9. fxlO. 
10. ix4. 



11. iVrXl2. 

12. yi^xlS. 

13. TfffXl25. 

14. ft|x288. 

15. ^y,lb. 



160. Cask IT. — To mvUiply a mixedhy a whole number. 
Rule. — Multiply the fractional and the integral part 
separately ^ and add the products. 

Example. — ^Multiply 3|^ by 7. 

Multiply the fractional part : -| x 7 = -^ = 5f 

Multiply the integral part : 3x7= 21 

Add the products : 26{ Ans. 

EXAMPLES FOB PBAOTIOB. 

1. Multiply 4f by 3. By 4. By 6. By 7. By 14. 



2. What cost 8 dolls, at $1 ^ each ? 

3. Multiply 2f +3A by 4. 

4. At $6f apiece, what cost five coats? 

5. Multiply 6A-2A by 7. 

6. Multiply 12 times 4J by 10. 



Ana, $8J. 
Ana, 22J. 
An^. $38J. 
Ana, 22J. 
Ana. 585. 



7. How much cloth in 4 pieces, each containing 39| yards ? 

161, Case in. — To multiply a whole number by a 
fraction. 

Multiplying by J is taking \ (or dividing by 2) ; mul- 
tiplying by \ \& talcing ^ (or dividing by 3) ; and gene- 

1». What is obtained, if we multiply a fraction by its own denominator?— 160. 
Oire the role for mnltfplyinf^ a mixed number by a whole number. Multiply SJ by 7. 
—16L What iB meant by multiplying by one half? By one third? 
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rally, multiplying by a fraction is taking such a part (U 
%9 denoted by the fraction. 

ExAMPLi£. — Multiply 19 by |. 3)19 

Multiplying 19 by J is taking J of 19. One third of "~5 

19 in Oil and two thirda are twice 6^, or 12|. Ans. 12}. 2 

Here we have divided the whole number — r 

2Q by the denominator 8, and then multiplied '^^'^ ^^ 
by the numerator 2 ; but the result is the 
^ ^ same if we multiply first and then divide, and it often saves 
8) 88 trouble to do so. Hence the rule : — 

Am. 12} Rule. — Multiply the whole number by the 

numerator of tJie fraction^ and divide by its 
denominator. 

¥[v%i see that the fraction is in its lowest terms. 

EXAMPLES FOB PBAOTIOB. 

Find tho value of tho following : — 

1. 47 X}. Ans. 41 J. 

2. 03 xf. Am. 7Tf 
8. 69 X J. Am. 161. 



7. 49x 

8. 2846 xi^. 

9. .6789 X Jf , 



4. 221 x^V 
6. 463xVt« 
6. 598 xH. 

10. Multiply four billion by J^. Am. 440044004f Jf 

11. Find tho product of 19 million and f|. Am. 16888888f. 

12. A century is 100 years. How many years in f of 10 
centuries ? In ^ of 20 centuries ? 

18. How many feet in J^ of a mile, there being 5280 feet in a 
mile ? now many feet in ^ of a mile ? 

14. A merchant owes $20000. How much is his property 
worth, if it amounts to f of his debts? Am. $8571^. 

15. The moon is 240000 miles from the earth. If it were but 
^ of that distance, how far from the earth would it be? 

162. Case TV. — To multiply a whole by a mixed number. 

Rule. — Multiply by the fractional part and the whole 
part separately^ and add the products. 

In general, what is multiplying hy a fraction ? Multiply 19 by i, in both tho 
ways shown above. Bedte the rule for multiplying a whole number by a fraction. 
>168i Bedte the rule for multiplying a whole number by a mixed number. 
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ExAMPLB.— Multiply 468 by 9f ^g. 

Multiply 458 by f (§ 161) : ~843i 

Multiply 458 by 9 : 4122 

Add the products : 4465^ Ans, 

EXAMPLES FOB PBAOTIOE. 



1. 19x4^. Ans. 82} J. 

2. 62xl2f. Ana. 762^. 
8. 86x7A- -4w«. 628|. 



r. 34x2^. 

8. 9080 x6|. 

9. 79x87tt. 



4. 875x63{. 

5. 741 x8f}. 

6. 219x9^ff. 

10. Multiply 45 thousand by 81 W- -^tw. 8662941^. 

11. How many feet in 820 rods, there being 16| feet in one rod? 

12. At $75 an acre, what is the cost of three lots containing 
respectively 81, 41, and 5 J acres? Ans. $958i. 

163. Casb V. — To muUiply a fraction by a fraction^ 
or to reduce a compound fraction to a simple one. 

Multiplying by a fraction, we learned in § 161, is 
equivalent to taking such a part as is denoted by the 
fraction. Multiplying f , ^, and ^ together, is equivalent 
to taking f of ^ of ^. The same process is therefore used 
in multiplying fractions together and in reducing com- 
pound fractions to simple ones. 

Example 1. — ^Multiply f , ^, and ^ together. 

These fractions mdicate divisioii. The numerators are the dividends ; 
the denominators, the divisors. Multiply the numerators together to find 
the total dividend, and the denomina- 
tors to find the total divisor. Then 2 v A v i gg 

set the former product over the latter t ^ T ^ T — Tfz -^'*** 
in the form of a fraction. 

164. As in division (§113), cancelling often shortens 
the operation. By first cancelling the equal factors com- 
mon to any numerator and denomiDator, we get the 
answer at once in its lowest terms. 

Solve the given example.— 16S. To what is mnltlplTlng by a fraction equivalent f 
Ia what two operations, therefore, is the same process nsod f Explain Example 1.— 
1 64. How may the operation often be shortened ? What do we gain by first cancelling 
•qnalfiustors? 
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Ex. 2. — ^Reduce | of ^^ of | of ^ to a simple £ractioiL 

Cancel 6 and 6. Cancel 3 in the second numerator and first denomi* 
nator. Cancel the 2 then re- 
maining in the first denomi- o 
nator, and 2 in the third ^ ft ^ Z4 9, 
numerator. Cancel 7 in the ? ^f ^ Qf ? Qf _ — _ a 
fourth numerator and second 40 9 63 * 
denominator. Then multiply ^ tj 
the remaining factors, as in 
the last Example. 

Ex. 3.— Multiply together 2^, Iff, t, and 11. 

Reduce the mixed numbers to improper fractions. Throw the whole 
number into a fractional form, by giving it 1 for its denominator. Then 
proceed as in Example 2. 

7 

2 2 

Cancel 17 in the first numerator and second denominator. Cancel 4 
in the third numerator and first denominator. Cancel 9 in the second 
numerator and third denominator. Multiply the remaining factors. Re- 
duce the improper fraction obtained to a mixed number. 

165. Rule, — 1. Cancel factors common to any nume' 
rotor and denominator. Then multiply the num^erators 
together for a new numerator ^ and the denominators for 
a new denominator. 

2. Whole numbers must first he reduced to a fractional 
form^ and m^ixed numbers to im,proper fractions. JReduce 
the resulty when necessary^ to a whole or miosed number. 

EXAMPLES FOB PBAOTIOE. 

Find the value of the folio wing : — 



1. 


AxfJ. 


An8, f. 


5. Ixfxf 


Am. f. 


2. 


«x^. 


Am. ^. 


6. Ix^XtS-. 


Am. ^. 


3. 


I'ifrxH. 


Ana. "3^. 


'^' *x^x|*. 


Am, -fff. 


4. 


ixjxi. 




8. ^xi^x40. 




9. 


Eedace to 


a simple fraction f of f of f of ij^. 


Am. ^, 



Go through Example 2. Explain Example 3. — ^165. Becite the rale for multiplj- 
^ a fractios by a fraction, or reducing a compound fraction to a simple one. 
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10. Beduoe 1 of } of -^^ of 1{ to its simplest form. Ans, If]. 

11. Find the product of f of U and 1 of |J. Ans. ^Ji^. 

12. Multiply I of J of J by A of IJ. Ans. -jif/^. 

13. Multiply i of 41 by 3}. Ans. 2|. 

14. Multiply 7i by 3^. 141 by 6. Add the products. 

15. Multiply 6 J by 2^. ^ by 8f . Add the products. 

16. Find the difference between 31 x A and 6f x 2^. Ans. 11. 
IT. Find the value of |x-jirx4Ax J xT. Ans. ^. 

18. Reduce f of J of f of t*f of H of f of |. Ans. A- 

19. How much more is 6 times | than 18 times ^^ Ans. 2f. 

20. Multiply 34+31 + 3^ by li+H- ^ns. 20|. 

21. Reduce Jf of H of V of H of IJJ. Ans. ^. 

22. Reduce H of i4 of f of ^^ of 3 J. ( Same ans. 

23. Multiply Ax3x^x J by 7. i for loth. 

Di¥i§ion of Fractions, 
Redaction of Complex Fractions. 

166. A fraction divided by a r 3 _i. 6 

fraction may be expressed in two Three fourtha * ' * 



Or -- 



ways : with the sign of division, or ^^^^^^ 

. •' /. « 1 /» . Jt^e sixths, 

in the form of a complex fraction. 
Whichever way the division is ex- 
pressed, the operation is the same. Hence, to reduce a 
complex fraction to a simple one, take the denominator 
08 a divisor^ and proceed as in division of fractions. 

167. Case I. — To divide a fraction by a whole number. 

We found in §137 that dividing the numerator or 
multiplying the denominator by any number divides the 
fraction by that number. Hence the rule : — 

Rule. — Divide tJie numerator of the fraction by the 
MohoU number when it can be done without a remainder / 
when not^ multiply its denominator. 

16d. In what two ways may a fraction divided by a fraction be expresswl ?— 16T. 
What is the first case of division of fractions ? Recite the rale for dividing a fractioD 
by a whole number. 
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Drvkfing the numerator diminishes the nmnher of parts wa manj tioMi 
as there are onita in the diTisor. Multiplying the denominator dmuntshei 
the »i2e of the parts as man j times as there are units in the nmldpfia: 

Example 1. — ^Divide ^ by 6. 

86 is ezactlj diyiaible by 6i. DiTide it. 3Ji ^6 = 4 Aru, 

' Example 2. — ^Reduce -^ to a simple fraction. 

36 is not exactly divisible by 6. Multiply 
the denominator. 



¥ -^ 5 = II ^ 



EXAMPLES FOB PBAOTIOE. 



Find the value of the following : — 



1. ^r^9. 

2. ^A-8. 

3. -^A^S. 

4. ^A^^. 

6. i^ffA-j.12. 

6. AjjjJi^io. 



9. ¥4W-5-43. 

10. ^|i^67. 

11. I««-91. 

12. i^^^SG. 



13. Reduce ^. Ans. ^ 

3d 

14. Reduce ^. Aru. fJJ. 

ol 

15. Reduce^; ^; i?. 



168. Case IL — To divide a mixed hy a wTiole number. 
Ex. 1.— Divide 81 9| by 9. 



Divide the integral part : 
Divide the fractional part : 
Combine the quoticsits : 



819 -^ 9 = 91 
' f-*-9 = 
91^ AnB. 



Ex. 2. — ^Reduce — ^— ^ to a simple fractioiL 

8 

8) 84673 



The numerator of the complex fraction 
]s the dividend, the denominator the divi- 
sor. Divide 84673, the intend part of 
the dividend, by 8. 1 remidns, which pre- 
fixed to the fraction makes 1^, or j^. Di- 
viding f by 8, we have -/jy. Combining 
the quotients, we get 10684^ Ans, 



10584, 1 rem. 
1| = -J i-8 = A 



Am. 10584^ 

Rule. — 1. Divide the integral and the fractional part 
separatelj/y and combine the quotients. 

What is the effect of dividing the nomentor f Of multiplying the donominator ? 
Bohrt the examples.— 168. What is the second case of division of fractions ? Explain 
the glv«n examples, fiecite the role for dividing a mixed by a whole nmnber. 
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2. If^ on dimding the integral party there is a remain- 
der ^ prefix it to the fractional party reduce to an improper 
fraction^ divide as in Case Z, and combine this quotient 
with that obtained by dividing the integral part, 

EXAMPLES FOB PBAOTIOE. 



1. Divide 8^ by 20. Am, f 

2. Divide 3^ by 8. Am, fj. 

3. Divide Gf by 9. Am, ^, 

4. Divide 9^ by 3. Am. Z^, 

5. Divide 8|^ by 2. Am, 4^. 

6. Divide ^ by 7. Am, IH- 

r. Keduce ?p. Am, 17^. 
5 

8. Reduce ^^. Am, 24^. 
3 ^^ 



9. 5940^-5-12. Am, 496|fty. 

10. 8991^-^26. Am. 859^. 

11. 9609^1-^52. Am. 182^^. 

12. 1001f-^10. Am. 100^. 

13. 9107i-^64. Am. I42ft. 

14. 7841^-4-88. Am, 206i^. 

16. Reduce ^. Am. 144. 
40 " 

16. Reduce ^^, Am, 2A. 
89 



17. Reduce % ?51; l?i; J^; ???«; ^^; ??I^A 
6 ' 19 ' 86 ' 24 ' 36 ' 74 ' 83 

169. Case m. — To divide afractiony whoUy or mixed 
number y by a fraction or mixed number. 

Ex. 1. — ^How many times is ^ contained in f ? 

I is contained in 1, 7 times. In f it is contained J • ^ n ^ 

of 7 times, or V times. * o 

But f is twice as great as -f^ ai^d hence is contsuned 

only half as many times, ^of^ = ^ = 2^^ Ans. ^^ g = fo" 

Now, what have we done to the dividend f , to pro- 
duce the quotient H ? We have multiplied it by the A v i =r 8i 
divisor inverted. Hence the rule : — 6 "t tt 

Rule. — 1. Multiply the dividend by the divisor in- 
verted. 

2. Whole and mixed numbers must first be reduced to 
improper fractions. 

160. What is iho third case of division of fractions ? How many times is \ con. 
tainedinff Wbat haye we done to the dividend, to {uroduoe the quotient f Beoite 
the rule for dividing one fraction by another. 

5 
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19. What is the rate per hour of a boat that goes 230}^ miles 
in 18} hours ? Ans. 12^^ miles. 

20. K 37| yards of calico are used in cutting three dresses of 
equal size, how many yards are there in each dress? 

21. Five and a half yards make a rod. How many rods in 
83| yards? 

22. If a man makes $1^ on every table he sells, how many 
tables must he sell to make $27i? 



MiscELLAKEOUs QUESTIONS OK FRACTIONS. — ^What does the word /racr 
Hon come from ? Ana. From the Latin word fractus, broken, because a 
fraction indicates the hreahing up or dividing of a unit into equal parts. 
Whaib is meant by the terms of a fraction ? With what do they correspond 
in division? What is the difference between a proper and an improper 
fraction? Which is the greater? Which is greater, a proper fraction or 
a mixed number? Which is greater, ^ or ^ ? When we increase the de- 
nominator of a fraction, do we increase or diminish its value ? Which is 
greater, ^ or J ? When we increase the numerator of a fraction, do we 
increase or diminish its value? Which is greater, ^ or f ? What kind 
of fractions are these ? 

What is meant by reducing a fraction ? Mention all the cases of re- 
duction of fractions that you can remember. How do you reduce a frac- 
tion to its lowest terms ? How do you reduce an improper fraction to a 
whole or mixed number ? How do you reduce a mixed number to an im- 
proper fraction ? How do you reduce a compound fraction to its simplest 
form? How do you reduce a complex fraction to its simplest form ? 

When we take J of a number, do we multiply or divide by J ? What 
is dividing by \ equivalent to ? Dividing by 3 is equivalent to multiply- 
ing hy what? Multiplying by 3 is equivalent to dividing by what ? Does 
multiplying a number by a proper fraction increase or diminish it? 

How may addition of fractions be proved? An8» By subtracting one 
of the given fractions from the sum obtained, and seeing whether the re- 
mainder equals the sum of the remaining fractions. How may subtraction 
of fractions be proved ? Ana. By adding subtrahend and remainder, and 
seeing whether their sum equals the minuend. How may multiplication 
of fractions be proved ? Ana. By dividing the product by the multiplier, 
and seeing whether the quotient equals the multiplicand. How may di- 
vision of fractions be proved ? Ana. By multiplying divisor and quotient, 
and seeing whether their product equals the dividend. 
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170. MiSOELLANBOUS EXAMPLES. 

1. Find the sum, then the difference, and then the product of 
3J and 1^. Divide 8 J by 1^^. 

2. From a piece of cloth, i and § of itself were cut off. "What 
part remained ? Ans, ^. 

3. One third of a piece of cloth was cut off, and then f of 
what remained. How much of it was left? Ans, ■^. 

4. A and B together have 1477 sheep, of which A owns f , and 
B i^. How many belong to each? 

5. A person owning f of a farm gives i of his share to his 
sister, who divides it equally among her four sons. What part 
of the whole does each son receive? An$, ^. 

6. A owns f\ of a ship worth $15422 ; he sells B f of his 
share. What part of the whole does A then have? What part 
has B ? What is the value of A's part ? Of B's pai-t ? 

7. 88 is i J of what number? 

88 Is \l ; then 1 twelfth Is ^ of 88, or 8; and 12 twelfths, or the whole number, 
Is 12 times 8, or 96L Ans. 96.— We dirldo 88 by the nnmerator, and multiply by the 
denominator. 

8. 1200 is fJJ of what number ? Ans. 2658. 

9. 1552 is tJ^ of what number? 76 is Jf of what number? 

10. 14042 is ^ of what number ? 85 is fj of what number ? 

11. -A of 1200 is } of what number ? Am. 1620. 

Find how much ^% of 1200 Is; then proceed as in Example T. 

12. /r of 1743 is JfJ of what number? Ans. 418. 

13. f of 126 is H of what number? 

14. Jl of 3000 is ^ of what number? 

15. A farmer kept his sheep in two pastures ; half of his flock 
was m one, and 87 sheep in the other. How many sheep had he ? 

16. A sum of money is divided between A and B. A gets i 
of it, and B gets $360. How many dollars does A receive ? 

ons fourth b^ f' ^"""^ "^^ ^""^"^ ^*^^ ^ ^®** ^ ^^ ** ^'*** '^"^"^ ^^^ ^i" 

17. A sum of money is divided among A, B, and 0. A gets 
1, B i, and $70. What was the amount divided? Am, $168. 

•Quals'thi^^M^'* ^ ^^'^ ^ together receive? What fraction is left for C? If $70 
•quais mis fhiction, what will the whole bo ? 
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18. How many sheep has a farmer, who keeps ^ of his flock 
in one field, i in a second, and the rest, numbering 779, in a 
thu-d? Ans. 1230 sheep. 

19. A merchant paid $272 for flour, at $9f a barrel. How 
many barrels did he buy ? 

20. What fraction is 335 of 603? Ans. Hi = J. 

21. Paul has read 96 pages in a volume that contains 144 
pages. What fraction of the book has he read tlirough ? 

22. A certain school is composed of 67 boys and 69 girls. 
What fraction of the whole do the boys form, and what the girls? 

23. Having a large cake, I divide half of it into five equal 
parts, and give three of these parts away. What portion of tho 
whole <iake have I left? Ans, -f^. 

24. A lady divides $300 among her three sons, giving the 
first $76, the second $125, and the third the rest. What fraction 
of the whole does each receive? 

26. What number must bo added to 4f to make 6| ? 

26. What number taken from 8^ leaves 3f ? Ans. 4} J. 

27. The sum of two numbers is 47^-? ; the less is 14J. What 
is the greater ? 

28. Given, the quotient 2JJ, the divisor g^ ^ ; required the 
dividend. Ans. /g. 

29. Subtrahend, 5 i; remainder, 2if; what is the minuend? 

30. The product of two factors is 132^ ; one of the fectors 
is 12, what is the other? ^ns. llxh- 

31. What is the difference between /r+ A and f of ^? 

32. A bank paid out half of its money, then half of what re- 
mained, and again half of what then remained. What fraction 
of the whole was left? Ans. i of i of 4 = i. 

83. A bank paid out J of its money, then i of what remained, 
and again i of what then remained. What part of its money 
was left? Ans. Z^. 

34. walks 3i miles an hour; D, 4^. How many hours will 
it take to walk 15 miles, and how many D? If they walk 
towards each other from two points 15 miles apart, how long 
before they will meet? Last ans. 2 hours. 
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85. What number added to 3^+4^+ Jf will make 3? 

86. What number must be multiplied into | of JJ of IJ^, to 
produce 3i ? Ans. 3i. 

37. F can mow a field in 8 hours, and G in 9 hours. What 
part can F do in one hour, and what part G? What part can 
both do in one hour? Ans. F, i; G, i^; both, ^. 

88. P can dig a trench in 12 hours, Q in 15 hours. What 
part can each do in one hour, and what part both ? 

89. A and B can mow a field in 14 hours; B alone can mow 
it in 24 hours; how long will it take A to do it! Ans. 33 J hours. 

How much call A and B together do in 1 hour? How mnch can B alone do in 
1 hoar? How much is left for A to do In 1 hour? K he does this fraction in 1 hour, 
bow long will it take him to do the whole ? 

40. If A can dig a cellar in 20 hours, and B in 24, how long 
will it take both, working together, to do it? Ans, lOf J hours. 

41. Reduce ^ to ninety-sixths (§ 146). Ans. %%. 

42. How many forty-fourths in 7 ? In 3|^ ? 

43. What is the smallest fraction which added to the sum of 
f^J and i will make the result a whole number ? 

44. A family consume 1} tons of coal in the parlor, 2 j tons in 
the kitchen, and | of a ton in each of their five bed-rooms. How 
much do they use in all? Ans. 7U tons. 

45. Four men agreed to share their earnings for one month 
equally. The first earned $60i; the second, $40 1; the third, 
$50^; the fourth, $72 A. What did each receive? 

46. Will you increase or diminish the fraction ^, if you add 
4 to each of its terms, and how much ? Ans. Inc. J. 

47. Will you increase or diminish the fraction ^, if you sub- 
tract 2 from each term, and how much ? Ans. Dim. ^. 

48. Sold a house and lot for $4250^. The house cost $3759 J; 
the lot, $846i. How much was gained or lost ? An^. $35 6^ lost. 

49. A man who has a journey of 78J^ miles to make, goes 
15JJ miles the first day, and 23^ miles the next. How far has 
he then to go? Ans. S9^^ miles. 

50. The difference between two fractions is ^ ; if the smaller 
fraction is ^, what is the greater? 
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CHAPTER XI. 

DECIMAL FRACTIONS. 

171. A Decimal Fraction is one whose denominator is 
10, or 10 multiplied into itself one or more times. Its 
numerator only is written, with a dot (.) called the deci- 
malpgrnt or aepara'trix before it. Thus : — 

■^ is written .9 -f^ is written .889 

r^ is written .11 .ftWy is written .7777 

Decimal Fractions are briefly called Decimals. The 
term comes from the Latin word decern^ ten* 

172. Decimals arise from successive divisions by ten. 
If a unit is divided into ten equal parts, each part is called 
one tenth. If one of these tenths is subdivided into ten 
equal parts, each of these subdivisions is one hundredth 
i^ ^^' tV = T^ir)' S^> from further divisions by 10, we 
get thotisandtha, terirthousandtha, hundred-thousandths^ 
miUionthSj &c. 

When tenths, hundredths, thousandths, &c., are expressed with both 
numerator and denominator, they are common fractions ; when with the 
numerator alone, preceded by a dot, they are decimals. As common frac- 
tions, they may be added, &c., according to the rules already given ; but 
they are operated on much more easily as decimals. 

Notation of I>ecimal8. 

173. In writing integers, we found that the value of 
each figure depends on the place it occupies, being ten 
times as great as if it stood one place ftirther to the righty 
and one tenth of what it would be in the next place to 
the left. Continuing this notation on the right of the 

171. What is a Bocimal Fraction, and how is it written ? Give examples. What 
•re decimal fractions hriefly called? What does the term decimal come from?— 
1T2. Show how decimals arise. When are tenths, hundredths, thoasandths, &c, 
common fractions, and when decimals? In which form are they most easily ope- 
rated on?— ITS. In writing integers, what did we find with respect to the value of 
each figure? Continaing this notation on the right of the nnlts* place, what do we 
obtain? 
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xmits' place, we obtain decimal orders, each of which, 

as in the case of integers, invests its figure with a value 

ten times as great as the next order on its right. 

Decimals are therefore expressed according to the 

same system as integers. Hence they may be written 

beside integers (with the separatrix to separate them), 

and may be added, subtracted, multiplied, and divided, 

in the same way as integers. 

In the expression 2222.2222, each 2, whether integral or decimal, has 
a value ten times as great as the 2 next on its right The integral twos 
represent collections of units ; the decimal twos, parts of a unit. 

174. Table. — ^The names of the places on the right of 
the units' place resemble those on the left. They may 
be learned from the following Table : — 



«i 



oS 






•o ^ •« 5 






?J 3 . P» 



§ 



3g> •§-js>S5s»^^S5S^ 



^?l^1ll«i|-js|llillll^ll4 



r«5£ ®G5 «r?5»S "^."•Sr^'rSfSSrStaS.® 



ORDERS OF INTEGERS. ORDERS OV DECIMALS. 

Observe that in going from tens to hundreds^ thottaandsj &c., we pass 
to higher orders ; but in going from tenths to htmdaredths^ thouscrndths^ &c^ 
we pass to lower orders. 

Observe that tufo figures are required to express tens (10), one to ex- 
press tenths (.1); three for hundreds, tioo for hundredths \ and generally, 
one less figure for a decimal order than for an order of integers of similar 
name. 

176. Genebal Pbinciples. — ^As in whole numbers, so 
in decimals, we give a figure a certain value by writing 
it in a certain place. Thus we express 

Where, then, may decimals be written, and how may they be added, Ac. ?— 174 
What resemhlance may be noticed in the names of the decimal orders? Kame the 
orders of decimals, going to the right from the decimal point Kame the orders of 
integers, going to the left. In which case do wo pass to higher orders, and In which 
to lower? How many figures are required, to express tens? To express tenths? 
To express hundreds? To express hundredths? What general principle Is de- 
duced from this? — 175. How do we give a decimal figure a oertaln value? Giro 
examples. 
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A by writing 9 in the place of tmths .9 ; 

tSij by writing 9 in the place of hundredths ,09 ; 
tAtt ^7 writing 9 in the place of thousandths .009, &c. 

176. From the above examples we see that vacant 
decimal places on the left must he fiUed with naughts. 
By leaving out the naughts in nine hundredths and nine 
thousandths^ as written above, we would change them to 
nine tenths. 

177. We also see that to express a decimal we must use 
as many figures as there are naughts in its denominator. 
There is one naught in 10 ; one decimal figure expresses 
tenths. There are two naughts in 100; two decimal fig- 
ures express hundredths, &c. 

178. It fi:)llows that every decimal has for its denomi- 
nator 1 with as many naughts as there are figures in the 
numerator. 

179. A naught prefixed to a whole number does not 
change its value ; every naught annexed multiplies it by 
10. With decimals it is not so. 

A naught prefixed to a decimal (on the right of the 
separatrix) throws its figures one place to the right, and 
thus divides it by 10: .3 is ten times as great as .03. 

A naught annexed to a decimal does not change its 
value, because denominator as well as numerator is mul- 
tiplied by 10. .3 = .30 (^ = -^). 

180. Rule. — To express a decimal in figures, write its 
numerator as a whole number. If it contains fewer fig- 
ures than the denominator contains naugMs, prefix naughts 
to supply the deficiency. Finally, prefix the decimal 
point. 

Example. — Write forty-two millionths as a decimal. 

176L How must vacant decimal places on the left be filled ?— 177. How many 
figures mnst we use, to express a decimal?— 178. What does every decimal have for 
its denominator?— 179. What is the efffect of prefixing a naught to a whole number? 
To a decimal ? What is the cflfect of annexing a naught to a whole number? To a 
decimal?— 180. Becitc the rule for expressing a decimal in figures. Oive examples. 
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Write the numerator as a whole number, 42. The denomiiiator eon- 
tains six naughts ; hence, as the numerator contains but two figures, we 
must prefix to it four naughts. Ana, .000042. 

So, four and 86Y millionths, 4.000367 

Ten and nineteen ten-thousandths, 10.0019 
Twenty and eighty-nine billionths, 20.000000089 

EXEBOIBE. 

1. How many figures are required, to express thousandths 
(§177)? To express millionths ? Billionths? Hundredths? Ten- 
thousandths? Hundred-trillionths? Ten-miUionths? 

2. Give the denominators of the following decimals : — -.001; 
.00001; .19; 4.1; .000003; 15.62; .3388; 6.162. 

3. Write the following as decimals, letting the decimal points 
range in line: — 37 thousandths; 3 hundredths; 48 millionths; 
95 hundred-millionths ; 490 hundred-thousandths; 1240 ten-mil- 
lionthsf 10000004 hundred-millionths; 96 billionths; 9301 hun- 
dred-millionths; 2711 trillionths. 

4. Eight hundred and forty-one thousand ten-millionths. 

5. Eighty-thousand,* four hundred and two millionths. 

6. Seventy-one million three thousand and four billionths. 

7. Eight hundred and ninety-six thousand hnndred-millionths. 

8. Forty-nine thousand,* and seven hundred-thousandths. 

9. Sixty billion and fourteen thousand trillionths. 

10. Eight hundred million and ninety-nine ten-billionths. 

11. Seventeen thousand and forty-one ten-trillionths. 

JVameration of I>ecimals. 

181. Rule. — Head the numerator first as a whole num- 
her^ then name the denominator^ as in common froMions. 

.09 is read Nine hundredths. 
.090018 Ninety-thousand and eighteen millionths. 

70.000000401 Seventy, and four hundred and one billionths. 

181. Becite the rale for reading decimals. 



* The eomnu is here used to «how that what procedet it Ii whole namber. 
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.8 


.010010101 


46.0017 


1.2 


.90 


.900909 


8.123466789 


.463 


.407 


.0043200203 


20.0020001 


2.0303 


.6945 


.00076 


.1110111111 


5.231231123 


.12003 


.00002007 


19.20200202 


0.047 


.006007 


.0509 


6.0000004 

• 


.000400004d 


.36709 


.4000059 


99.199099199 


8.0019019 



182. Addition of I>ecimals. 

Ex.— Add 9.0421, .42386, 881, .03, and 23,5946. 



That we may unite things of the same kind, we 
write the numbers down with their decimal points 
tanging'perpendicularly in line, which brings figures 
of the same prder in the same column. Add as in 
whole numbers, and place a decimal point in the re- 
salt under the points in the numbers added. 

RiTLE. — 1. Write the numbers with 
their decimal points ranging in line. 
Add as in whole numbers. Place the decimal point in 
the result under the points in the numbers /zdded. 

2. Prove by adding from the top downward. 



9.0421 
.42386 
881. 
.03 
23.5945 

An%, 914.09046 



EXAMPLES FOB PEAOTIOE. 

1. Add .123, .11496, 4.01, .06784, and 9.0342. Am. 13.35. 

2. What is the value of .4397+219.31 + 3.00067 +.043851 
+5675.169 + 99.0004769 + .15006342 ? Am. 6997.10376032. 

3. 8.8+450.829 + .988927+87.71 + .9 + .272073. 

4. .999 + 999 + 9.887706 + .07809 + 88.199 + .4. 
6. 7.71 +.853 + 9.6 + 96 + .96 + .096 + 960 + .64. 

6. 105.501 + 0.106 + 8.648301 + .19 + .776666482 + .3. 

7. Find the sum of 2063 millionths; 3064 ten-thoasandths-, 
99 hundredths ; 500, and 6009 hundred-thousandths ; seven, and 
12 millionths; and 863003 billionths. Am. 608.369428003. 



182. Write down the given example in addition of decimals, and perform the opera- 
tion. Giye the role. 
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8. Add five thoasandths; nineteen, and eighteen millionths; 
five hundred and twenty hundred-thoosandths ; forty, and seven 
tenths; 87 hundredths ; 019 ten-thousandths. Ans, 60.672118. 

9. Required the sum of nineteen tenths ; four hundred, and two 
hundredths; ninety-three thousandths; one hundred-thousandth. 

10. Add, as decimals, 8j^hj; lO^^y loVo^oo i ^ftW^; g iooVofto - 

183. Sabtractlbn of ]>e€lmal§. 

Example. — ^Frora 4.19 subtract .000001. 

Write the subtrahend under the minuend, with 4.190000 

the decimal points in line. Write naughts in the vacant ' aaaoqi 

places of the minuend (or supply them mentally), and — ' 

subtract as in whole numbers. Place a dedmal point Ana. 4.189999 
in the remainder under the other points. 

Rule. — 1, Write the mbtraJiend tmder the mintcendy 
with their decimal points ranging in line. Subtract cu 
in whole numbers. Place the decimal point in the re- 
mainder under the other decimal points, 

2. Prove by adding subtrahend and remainder. 

EXAMPLES FOB PRAOTIOB. 
(1) (2) (8) (4) 

From 11. 8.00042 2.31400 23.66 

Take .897 .875 .401006 1.0941875 

T ■ - I - 

5. Subtract 47.99999 from 831.012. Ana. 783.01201. 

6. From .8754321 take .0006. Am, .8748321. 

7. From 9.3 take the sura of .47 and 2.961. Ans, 6.869. 

8. Subtrahend, .88637; minuend, 312.42; required, the re- 
mainder. 

9. From one thousand take five thousandths. Ans, 999.995. 

10. Take 11 hundred-thousandths from 117 thousandths. 

11. From three million and one millionth, subtract one tenth. 

12. Find the value of 2.4+.009+.73 — 1.8. 

13. From eight and three tenths take eighty-four hundredths. 



188. Write down the glren example in subtraction of decimals. Perform the opera- 
tion. Give the rule. 
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14 From 83.1 subtract .8176 ; from the remidnder tak^r y}^. 
16. Pind the difference between rf^ and loWoot first as com- 
mon fractions, then as decimals. Do the results agree ? 

184. Maltiplication of I>eciiiial§^ 

Example 1. — Multiply .324 by .03. ■ 

Write the given decimals as common fractions, and .324 

multiply, -ft^ X tStt = Ttft^%«7, which expressed deci- q3 

mally is .00972. 1^ same r^ilt is obtained by multi- ! — 

plying the given dedmals together, and prefixhig two Anz. .00972 _ 
naughts and the decimal point to the product 

Why prefix two naughts ? — ^The multiplicand containing 8 figures, its 
denomimitor contidns 8 naughts (gl78>. The multiplier containing 2 
figures, its d^ominator contams 2 naughts. Hence the product of their 
denominators contains 8 + 2 naughts ; and the product of &eir numerators 
must conUun 3 + 2 figures (§ 177). As it has but three figures, we prefix 
two naughts. — ^The product of two dechnals must therefore contain as 
many decimal places as both factors contain. 

Rule. — 1. Multiply as in whole numbers. From the 
right of the product point off as many figures for deci' 
mMs as there are decimal places in both factors. If there 
are not so many^ prefix naughts to supply the deficiency. 

2. Frove by multiplying multiplier by multiplicand. 

Example 2. — ^Multiply 3.8 by .97. 

Multiply as in whole numbers. There oo „ ^ c\h 

being 1 decimal place m the multipli- ^'^ ^'^^J '^* 

cand, and 2 in the multiplier, point off '^7 3.8 

1 + 2, or 3, figures from the right of the 266 776 

product 342 291 

166. To multiply a decimal ^m, 3.686 3.686 

by 10, 100, 1000, &c., remove 

the decimal point as many places to the right as there are 
naughts in the multiplier, K there are not figures enough 
for this, annex naughts to supply the deficiency. 

.016 X 10 = .15 
.016 X 1000 = 15 
.016 X 10000 = 150 

184b Multiply .824 by .08 in the two ways shown above. Why do we prefix two 
nanghts to the decimal prodact? Bccite the mle for the maltiplication of decimala. 
—185. How may we multlplj a decimal by 10, 100, 1000, &c ? Give czample& 
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BXAMPLEB FOB PBAOTIOB. 
(1) {^) (S) (4). 

Multiply 81.009 .008765 7.91365 3256.9 

By 4.067 .0495 8.401 4.0008 

6. Multiply together 6.321, .987, and 1000. Ans. 6238.827. 

6. Multiply .4639721 by .00832. Ans. .003860247872. 

7. Multiply 6.432 by 21 ; by .21 ; by 9.8 ; by .00008. 

8. Multiply by 100 the following: .1; .003; .00007; 1.14. 

9. Find the product of one billionth and one billion. 

10. Multiply 73 thousandths by 19 hundredths. 

11. Multiply ninety-seven millionths by ten thousand. 

12. Multiply .00468 by 3.0009. Multiply 14.7 by .0908006. 

13. Find the product of y^, -f^, and yAhi ^^st as common 
fractions, then as decimals. Do the results agree? 

14. Multiply the sum of nineteen hundredths and eighteen 
thousandths by seventeen ten-thousandths. Ans, .0003536. 

15. Multiply the difference between two ten-thousandths and 
two hundred-thousandths by nine tenth?. Ans, .000162. 

I>ivi§ion of I>ccimal§. 

186. Division is the converse of multiplication. The 
dividend corresponds with the product, the divisor and 
quotient with the factors. 

Now, in multiplication of decimals, we found that the 
product contains as many decimal places as both factors 
together. Hence, in division of decimals, the dividend 
must contain as many decimal places as divisor and quo- 
tient together ; and the quotient, as many as the decimal 
places in the dividend exceed those in the divisor. 

IW. Rule. — l. Divide ds in whole numbers. Point 
off from the right of the quotient as many figures as the 
decimal places in the d ividend exceed those in the divisor. 

tiLin J^wil^i^®*'*" Of decimals, how many decimal places must the dividend con- 

Slntinf r^,nf.l?'' H ^^ 1°^"^°* ^°***° ^ How does this follow from the mode of 
pointing in multiplication of decimals ?-187. Give the rule for division of decimal*. 
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If there are not so many^ prefix naugJUa to supply the 
deficiency, 

2. I^rove hy multiplying divisor by quotient. 

Example 1.— Divide 84.0065 by .05. 

Divide as in whole numbers. There being 4 deci- q^x qa o065 

mal places in the dividend, and 2 in the divisor, point * / *^^p *^ 

off'4'^2, that is 2, figures from the right of the quo- Ans, 1680.13 
tient 

188. Annexing naughts to a decimal does not change 
its value. Hence, when the dividend contains fewer deci- 
mal places than the divisor y annex naughts to it tiU its 
decim^al places eqiuil those of the divisor ^ then divide^ 
and the quotient wiU bea whole number. 

Example 2. — ^Divide 7240.5 by .0009. 

Annex 8 naughts to the dividend to make its qOOD) 7240.5000 

decimal places equal those of the divisor. The -^ ■ 

quotient is a whole number. Ans, 8045000 

189. When there is a remainder, after using all the 
figures of the dividend, naughts may be annexed to the 
dividend and the division continued. In pointing off the 
quotient, these naughts must be counted as decimal figures 
of the dividend. . The sign + is annexed to a quotient, 
to show that the division does not terminate. 

00 Example 3. — ^Divide .075 by 4.3. 

4.3) .075 (174 After using all the figures of the dividend, we 

43 annex naughts (placed above it), to continue the divi- 

320~ ®^°^ which may thus be carried out as far as desired. 

o/v| Using 2 naughts, we have 6 decimal places in the 

^ dividend, and 1 in the divisor. We must therefore 

1 90 point off 6 — 1, or 4, figures from the right of the quo- 

1Y2 tient, which requires us to prefix to it a naught 

Ans. .0174 + 
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190. To divide a decimal by 10, 100, 

Ans. .0174+ 1000, &c., remove the decimal point as 

188. When the divisor contains more decimal places than the dividend, how 
must we proceed? Divide 7240.5 by .0009.-189. "When there is a remainder after 
using all the figures of the dividend, what may be done ? In pointing off, how mast 
we consider these annexed naughts? What does the sign + annexed to a quotient 
show? Apply this mlo in Ex. 3. — 190. How may we divide a decimal by 10, 100, 
lOOOi, Ae. t Give examples. 
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many placss to thu left as ther^ are pueughU in the (JtVMOR 
If there are not figures enougii tor this, prefix nuiglits 
to aapply the deficiency. 



196.3 -f- 10 = 13.63 
156.3 -I- 1000 = .1363 
Ij6.3 -r- 100000 = .001363 



.3 
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Find the value of the following; prove each example :— 



1. .144 ---.n6 AnM. A 

2. .40-!- 700 AiiM. .0007 
X 1 32 --'.11 Am. 1200. 

4. .«-:-M Am. .100589 + 

5. Iiivide .75 by .7500. 

6. TMvUle 10000 by .01. 

7. Divide .24 by 60. 

8. Divide 8437 by 1.8. 

9. Divide 1210 by .11. 

10. I>ivide .00001 by 1001. 



11. Divide .00068 by 0. 
13. Divide JS by 50000. 

13. Divide .491 by .00007. 

14. Divide 810 by .000009. 

15. Divide .0001 by .001. 

16. Divide 2880 by .0036. 

17. Divide 19 by 42.96. 

18. Divide .120 by 100000. 

19. Divide &I000 by .0016. 

20. Divide tHf by yvfiw- 



21. Divide 630.521 by 10000; by 100; by 10000000; by 10. 

22. Divide one million by one ten-thousandth. 

23. Divide the sum of 941 thoosandths and 38 hundredths by 
one thousand. An9, .001321 

24. Divide the difference between eight tenths and one mil* 
lionth by seventy-nine hundredths. Am. 1.0126569 + 

25. Divide the product of one hundredth and one thousandth 
by one ten-billionth. 

26. Divide 7 tenths by 3.5, and the quotient by 20000. 

27. Divide tMHv hy y|^, first as common fi-actions, then as 
decimals. Do the results agree ? 

28. Divide the sum of five thousand and two thousandths by 
two hundredths. Am. 250000.1 

29. Divide the difference between 200 and 2 hundredths by 
9 hundredths. Am. 2222. 

80. Divideby 100 the following: 20.83; .2683; 268.3 ; .02688. 



REDUCTION OF DECIMALS. 
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Redaction of I>eciinalg. 

191. Case I. — To redicce a decimal to a common frao- 
tion. 

Rule. — Write the given decimal, with its point omitted^ 
over its denominator, and reduce this common fraction 
■ to its lowest terms. 

Example. — ^Reduce .125 to a common fraction. 

.125 = ^^ = i Ans. 



EXAMPLES FOB PBAOTIOE. 

Eeduce tlie following to common fractions: — 



1. .375; .5; .15; .25; .88. 

2. .225; .435; .575; .656. 

3. .00375 Ans. ^. 

4. .000225 Ans. ^Fbir- 

5. .36984 

6. .0982 



Ans. ^ 
Ans. 






7. .46; .046; .0046; .11. 

8. .076; .075; .0075 .13. 

9. .00764 An^. jrUh- 

10. .00025 Ans. ;r^^. 

11. .000155 Ans. yrrtW 

12. .01250505 Ans. ^mUiir. 



192. Case IL — To reduce a common fraction to a 
decimai. 

Example. — Reduce ^ to a decimal. 

J is 1 divided by 8. To perform the division, annex 

decSmal naughts to the dividend 1, and divide by 8. Point 8) 1 .000 

off three figines from the right of the quotient, because i-r^ 

there are three decimal places in the dividend and none -^'^' "^^^ 
in the divisor. Atu. .125. 

To prove the result, reduce .125 back to a common fraction (§ 191), 
and see whether it produces^!. 

Rule. — 1. Annex decimal naughts to the numerator, 
and divide by the denominator. Point off the quotient 
as in division of decimals. 

2. JProve by reducing the decimal obtained back to a 
common fraction. 

Ck>mpound fractions must first be reduced to simple ones. 

191 Becitc the rolo for reducins: a decimal to a common fraction. Give an cx- 
uDjile. — ^192. Solvo and explain the given example. Becito the rule for reducinsa 
oommon fraction to a decimal. What must first be done with compound fractions? 
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BZAMPLBS FOB PBAOTIOE. 

Find the value of the following in decimals : — 



^' "a J *) f> Bi To» TU' 

2. A; ify; A; ff- 

8. J of } of 1. Ans. .225 

4. tof^off ofli. 

5. lofioff Ans. .015625 

6. Jof i off -47W. .008 

7. Jx-iVxlSx4i. ^w^..33 + 



"• 5 » 8 ) to » A 1 STff" 

°' A > « 5 A » Att* 

10. i — i^. -4n«. .07 

11. J + i. Ans. .95 

12. 1 + i + A- ^^' -9375 

13. fj -^ J. -4/w. .625 
1-^- A-5-T^- ^^- .4645 + 



Circulating^ I>eciinal§. 

193. Sometimes (as in Example 7 and 14 above) no 
decimal can be obtained exactly equivalent to a common 
fraction. This is because the division does not terminate, 
but the same figure or set of figures keeps recurring in 
the quotient. In such cases, the further the division is 
carried out, the more neariy correct will the answer be. 

194. A decimal in whicb one or more figures are con- 
stantly repeated, is called a Circulating Decimal The 
repeated figure or figures are called the Bepetend. 

. 195. A repetend is denoted by a dot placed over it, if 
it is a single figure, — or over its first and last figure, if it 
contains more than one. Thus : .3 = .333, &c. .45 = 
.454545, &c. .2i48 = .2148148, &c. 

196. A Pure Circulating Decimal is one that consists 

• • • 

wholly of a repetend ; as, .3, .243. 

A Mixed Circulating Decimal is one in which the repe- 
tend is preceded by one or more decimal figures, which 
form what is called the Finite Part : as, .23 ; .2 is the 
finite part. 

198. Why, in some eases, can not a decimal be obtained equivalent to a common 
fraction ?— 194. What is a Circulating Decimal? What are the repeated figure or 
figures called?— 195. How is a repetend denote<l?— 19ft. What is a Pure Circulating 
Decimal ? What is a Mixed Circulating Decimal ? Give examples. 
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197. Reduction op Cieculating Decimals. — ^Reduc- 
ing according to the rule in § 192, we find 

^ = .111111, &c or, .1 Hence, reasoning backward, .1 =4 

} =: .222222, &c or, .2 " " " .2 = § 

I = .333333, &C. or, .3 " " " .8 = } 

^ = .010101, &c. or, .01 " " " .61 = ^ 

A = .020202, &c or, .02 " " " -^2 = ^ 

^ = .030303, &c. or, .03 " " ** .03 = ^ 

5^ = .001001, &c. or, .OOi " " " .ooi = ^ 

It will be seen from the above that the denominator 
of a repetend consists of as many nines as it contains 
figures. Hence the following rule : — t 

198. Rule I. — To reduce a repetend to a common /mo- 
tion^ write under it for a denominator as many ninei as 
it contains figures, 

199. Rule IL — To reducs a miiced circulating deci- 
mal^ reduce the repetend to a common fraction^ as above^ 
annex it to the finite part^ and place the whole over the 
denominator of th^ finite part, Meduce the complex frac- 
tion thits formed to a simple one. 

Example. Reduce .2336 to a common fraction. 
Reduce 36 to a common fraction : M =^ A 

Annex the fraction to the finite part : '23^ 

23A 
Place the whole over the denom. of the finite part : — ^ 

100 
Reduce the complex fraction thus formed : ff^^ Ana, 

EXAMPLES FOB PKAOTICE. 

1. "Write as circulating decimals : .3333 + (,3) ; .263263263 + 
(.263); .10471047+ ; .246666+ (.246); .1492121+ ; 4.9871871+ ; 
3.2300300+ ; .12345671234567+; .2424+. 

197. Of what does the denominator of a repetend consist? How is this shown? 
^981 Secite the rale for reducing a repetend to a common fraction. — 199. Becite 
the rale for redacing a mixed circulating decimal to a conmion fraction. Apply this 
rule la the giyen example. 
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2. Write as circulating decimals (§197) : i (.7) ; A (-07) ; ^ 

3. Reduce to common fractions (§ 198) in their lowest terms ; 
.26; .OSi; .316; .ioOO. Ans. M; tJt; itt; 



4. Reduce to common fractions (§ 199) in their lowest terms: 
.06; .243; .63219; .8i003. Ans. ^\ ^; ffH; W 



5. How much more is .8 than .8? Ans. ^, 

6. How much more is .2i than .21 ? Ans.. ^Au- 

7. How much less is .72 than .72 ? 

8. Which is the greater, .48 or .48, and how much? 



9. Reduce .123. Ans, ^. 

10. Reduce .321. Ans. m. 

11. Reduce .2763. Ans. ^. 

12. Reduce .0045. Ans. ^h* 



13. Reduce .12 and .1894. 

14. Reduce .083 and .4896. 

15. Reduce .135 and .0398. 

16. Reduce .135 and .6345. 



CHAPTER XII. 

FEDERAL MONEY. 

200. A Coin is a stamped piece of metal used as money. 

201. By the Currency of a country is meant its money, 
consisting of coins, bank bills, government notes, &c. 

202. Different countries have different currencies. The 
currency of the United States is called Federal Money. 

Table op Federal Money. 

10 mills (m.) make 1 cent, . . . c, ct. 
10 cents, 1 dime, . . di. 
10 dimes, 1 dollar, . . $ 
lOdollars, 1 eagle, . . E. 



^^: I^^ *^ "" ^*!!r?^- ^** *» °>«ant ^y the Cuprency of a country ?-m 
That is the currency of the United States called ? Eecito the Table of Federal Money. 
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The mill, one thousandth part of a dollar, takes its name from the 
Latin word mittey a thousand ; the cent, one hundredth of a dollar, from 
tiie Iiatin cerUumy a hundred ; the dimCy one tenth of a dollar, from the 
French dime, a tithe or tenth. The word dollar comes from the German 
thaler. The dollar-mark $ is supposed to have originated from the letters 
H. S. (for United States) written one upon the other. 

203. United States Coins. — ^Tbe coins of the United 
States represent all the denominations of the above Table 
except mills, as well as other values. They are as fol- 
lows : — 



Double eagle, worth |20. 


Silver, Dollar, 


worth $1. 


Eagle, " |10. 


Half-dollar, 


" 50 c. 


Half-eagle, " $ 6. 


QuarteiMloUar, 


" 25 c. 


Three-dollar piece, " ^8. 


Dime, 


" 10 c. 


Quarter-eagle, " $ 2 J. 


Half-dime, 


" 5 c. 


Dollar, ** $ 1. 


Three-cent piece 


, " 8 c. 



Copper and ( Fire-cent piece. Two-cent piece, 
Nickel. ( Three-cent piece. Cent. 

The gold and silver coins are -^ pure metal, the former being al- 
loyed with silver and copper, and the latter with copper. The silver 
half-dime and three-cent piece, and the copper two-cent piece, are no 
longer coined. The five and three cent pieces now coined are } copper 
and i nickel. The cent contains 95 parts of copper to 5 of tin and zinc. 

204. WBiTiNa AND Ebading Fedebal Money. — ^In 
passing from mills to cents, from cents to dimes, and 
from dimes to dollars, we go each time to a denomina- 
tion ten times greater, just as we do in passing from 
thousandths to hundredths, from hundredths to tenths. 
Federal Money is therefore a decimal currency, and may 
be written and operated on in all respects like decimals. 

205. In writing and reading Federal Money, the only 
denominations used are dollars, cents, and mills. The 
dollar is the unit or integer, and is separated by the deci- 

From what does the mill take its name? The cent? The dime? The dollar? 
—208. Name the gold coins of the United States, and thehr yalne. The silver coins. 
The copper and nickel coins. What proportion of the gold and silver coins is pure 
metal? With what are Ihey alloyed ?— 204. What kind of a currency is Federal 
Money? How may it be written and operated on ?— 205. What denominations are used 
in writing and reading Federal Money? Which of these is the integer? How is it 
Mtparated from cents ? 
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mal point from cents, which occupy the first two places 
on the right of the point, mills occupying the thiri 
Hence the rules. 

Gents occupy two places, — ^that of dimes and their own,— ^i>ecai^ we 
do not recognize dimes in reading. Gents are sometimes writtoi in the 
form of a common fraction, as hmidredths of a dollar ; as, |5]ftSj. 

206. Rule L — Write Federal Money decimally , the 

dollars as integer, the cents as hundredths, the miUs as 

thoicsandths. 

Examples. — ^Twelve dollars, six cents, $12.06 

Twelve dollars, sixty cents, $12.60 

Twelve dollars, six cents, five nulls, $12,065 

Twelve dollars, five mills, $12,005 

207. Rule IT. — In reading Federal Money, caU the 
integer dollars, the hundredths cents, t/ie thousandths miUL 

EXAMPLES FOE PBAOTIOE. 

1. Write eleven dollars, eleven cents. 

2. Write six hundred dollars, three mills. 

3. Write ninety-eight dollars, seven cents. 

4. Write one thousand dollars, ten cents, nine mills. 
6. Write six dollai's, seventeen cents, eight mills. 

6. Write ninety-nine cents, nine mills. 

7. Write a million dollars, one cent, one mill. 

8. Read $840,268 $560,005 $ .009 

$23.01 $5.90 $1.00 

$14296.30 $280.09 $11,111 

208. Operations in Federal Money. — To add, sub- 
tract, multiply, or divide Federal Money, express the given 
amounts decimally, and proceed as in decimals. 

Represent ^ cent as 5 mills, i cent as 25 ten thousandths of a dollar. 
Thus : Sli cents = $.376 6i cents = $.0625 

How many places do cents occupy? Why? Howare cents sometimes written? 
—206. Becite the rule for writing Federal Money.— 207. Eeclte the rule for reading 
Federal Money.— 20S. Give the rule for adding, subtracting, multiplying, or dlyiding 
Federal Money. How is J cent represented ? J cent ? 
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As there are no mills coined, less than 6 mills in a result is dis- 
regarded in business dealings, and 6 mills or more are called an additional 
cent 

Example 1. — ^Add together $4.83, $4.83 

110.005, $480, $.37^, and $3.36. 10.005 

Follow the rule for the addition of decimals, 480.00 

§182. Write the items with their decimal points •375 

m line, Tq[ireBenting the half cent as 6 mills. Add, 3.36 

and bnng down the decimal point under the points . a^oq k>7a 

in the items added. Am. $499.67. ^"*- f 4U8.570 

^14^00 Example 2. — ^A person having $14 spent 

9.83 $9.83 ; how much had he left ? 

$ 4,17 Ans, He had left the difference between $14 and $9.83. 

Proceed as in subtraction of decimals, § 1 83. Am, $4.17. 

Example 3. — ^What will 12 coats cost, at $14.75 each? 

If 1 coat costs $14.76, 12 coats will cost 12 times Ifcll '^^ 

$14.75. Proceed as in multiplication of decimals, Jpl4. /o 

1 184. Point off two figures at the right of the prod- 12 

net, because there are two decimal places in multipli- ^^2«. $177.00 
cand and multiplier. Ans, $177. 

Example 4. — ^How many photographs, at 12i|^ cents 

apiece, can be bought for $6.25 ? 

As many as 12|^ cents is contained times in $6.25. 

•125) 6.250 (50 Proceed as in division of decimals, § 187. Annex a 

625 naught to the dividend, to make its decimal places 

— jTT-- equal those of the divisor, and the quotient will be 

^^ a whole number. Ans, 50 photographs. 



EXAMPLES FOB PBAOTIOE. 

1. Add together forty-three dollars ; seven dollars, twenty 
cents; nineteen cents, nine mills; twenty dollars, three mills; 
four cents, six mills; and seventy-fLve cents. Ans. $71,198. 

2. Take forty-three cents from thirty dollars. 

3. From nine dollars, nine cents, subtract eight dollars, eighty 
cents, eight miUs. 

4. A former received $41.60 for poultry, $125 for a horse, 
$3.12 for eggs, and $5.55 for cheese. What was the sum total? 

How is less than 5 mills in a result regarded? How are 5 mills or more re^- 
gardedf 
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5. A father divides twenty thousand dollars equally among his 
7 children ; how much does each get? Ana. $2867.142+ 

To get cents and mills in tlio answer, annex decimal nanghtB to the diyid^id, 
and continue the division. 

6. How much is four and a half times |1S.13 ? 

In such a case express the fraction of tho maltipUer deeimalljr. $18.18 x 4.5 

7. If 23 acres are worth $724.50, how much is f of an acre 
worth? Ans, $23,625. 

First find how mnch 1 acre is worth ; then | of m acre. 

8. A owes B $75.93, and borrows of him $37.50 more. If A 
then pays B $100,75, how much will still remain due? 

9. What cost 185 |>ounds of coffee, at $.298 a pound? 

10. Bought 8.376 cords of wood, at $5.50 a cord. What did 
it cost? An8, $46.06. 

11. The Erie Canal is 863 miles long, and cost $7143789. 
What was the average expense per mile? 

12. A farmer sold his butter for 27 cents a pound, receiving 
$982,935. How many pounds did he sell? An9, 3640.5 pounds. 

13. What cost 16 sofas, at $43.75 apiece? 

14. The butter made in one year from the milk of 63 cows, 
having been sold for 30 cents a pound, brought $2369.10. How 
many pounds were sold, and what was the average amount pro- 
duced by each cow? Ans, Average, 149 pounds, 

15. A man having 7 sons and 4 daughters, divides $100 among 
his sons, and $75 among his daughters. By how much does each 
daughter's share exceed each son's share? Ans, $4.46f. 

How mnch is each son^s shai*c (} of $100) ? How mnch is each danghter^s share 
{I of $75) ? Find tho difference between these two amounts. 

16. How much will a man waste on e^ars in 60 years, if he 
smokes four daily, averaging 4^ cents each, allowing 866 days to 
the year? Arts, $3286. 

17. A person who earns $1050 a year, spends in January, 
$98.41; in February, $81.33; in March, $102.28; in April, 
$126.26; in May, $74.38; in June, $73.47; in July, $65.98; in 
August, $87.21 ; in September, $70.34 ; in October, $122.08 ; in 
Kovember, $79.68 ; in December, $62.77. How much has he left 
at the end of the year ? Ans, $16.81. 
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— '-^ 18. How many pounds of cheese will be made from 46 cows 
~^fg} days, if each cow averages 2.5 gallons of milk daily, and 

-^^^^^eh gallon produces 1.1 pounds of cheese ? What will the whole 
tang at 18i cents a pound? Ana. $702,075. 

it How maeb milk is produced daily hy 46 cows f How much cheese is produced 
^ ^Af ? How mach cheese, then, is produced in 80 days f What will this bring at 
jjlOV ft pound? 

* 19. If Hay in eleven tons of coal at $9.75 a ton, two barrels 

§i oha»K>al at 95 cents a barrel, and three loads of wood at $4.25 

- g load, and pay $3.80 for sawing and splitting, what does my 

ftiel cost me? Ans. $125.70. 

: ' 20. Suppose that a man buys two glasses of liquor a day, at 

: ten eents a glass ; how many volumes costing $1.50 each, could 

te purchase with the sum that he would thus sx>end in 80 years, 

- iflowingS^daysto theyear? ^tw. 1460 volumes. 

21. A farmer buys 28i (23.25) yards of cloth at $3.75 a yard ; 
if he pays for it with butter at 80 cents a pound, how much butter 
arast he give ? Aru, 290.625 pounds. 

22. What will 24 copy-books cost, at 12 cents apiece ? 

28. The expenses of a family for May are as follows : — ^fuel, 
$10.25; table, $47.90; clothing, $18; rent, $31.25; sundries, 
$9.53. The next month they diminish their expenses one half; 
what does it cost them to live in June? Ans. $55,965. 

24. A ferry-master who received $5.26 one morning, and $7.93 
in the afternoon, found that he had taken a counterfeit dollar-bill 
and two bad quarter-dollars. How much good money did he 
take that day ? Ans. $11.69. 

26. The Welland Canal, 36 miles long, cost $7000000. What 
was the average cost per mile? 

26. On the debtor (Dr.) side of an account are the following 
items: $1050, $241.71, $99.88, $760, $437.75. On the creditor 
(Or.) nde are the following: $69.95, $860, $.875, $48.17. What 
is the balance ? 

Thre balance is found by adding the items on the debtor side, then those on the 
creditor aide, and taking the less sum from the greater. 

27. What is the value of 42 bales of cotton, containing 425 1 
pound;? e^cb, at 56 cents a pound? Ans, $10007.76. 

6 
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28. A farmer exchanges 9 tons of hay, worth $33.75 a ton, for 
wheat at $2.10 a bushel. How manj bushels should he receive? 

29. What cost 144 paper-cutters, at 87i cents each ? 

80. Three pai*tners bought some land for $9375. Thej sold 
it for $1100 cash, $973.50 worth of produce, and notes to the 
amount of $8000. What was each partner^s profit ? Ans. $232.88). 

How much did they receive for the land in all— cash, produce, and notes f What 
was the whole profit? Diyide this among three. 

31. and D bought 80 acres of land each. C sold his so as 
to gain $1.75 an acre. D sold his so as to gain four times as much 
as 0. How much did D make on his 30 acres? 

How much did D make on 1 acre ? How mneh. on 80 acres f 

82. A man buys 9 chairs, at $2.75 «ach. He sells them at a 
profit of 50 c. each. What does he get for the whole ? Ans. $29.25. 

83. The profits of a certain firm for one year are $8961. One 
of the partners, who receives i of the profits, divides his share 
equally among his five sons. How much does each son receive? 

34. If I buy some lace for $2.62J a yard, and sell it for $3.10, 
do I gain or lose, and how much ? 

85. If I receive $3.15 a barrel for apples that cost me $3.87i, 
do I gain or lose, and how much ? 

86. F's account at a certain store stands as follows : — ^Debits, 
$49.75, $63, $3.75, $15,375, $304.05, $27, $199,875. Credits, 
$415, $88.80, $42. What is the balance? Ans. $117. 

37. Find the balance of each of the two following accounts : — 



Da. 


Cb. 


$84.09 


$149.68 


63.86 


19.94 


69.88 


286.41 


2726.45 


59.88 


765.50 


1147.31 


338.88 


6.66 


47.67 


999.88 


4827.33 


1428.72 


695.63 


2379.64 


5820.94 


822.56 


967.19 


1865.63 



4n$, Balance $724141 



Db. 


C«. 


$2264.00 


$1860.48 


185.76 


10249.75 


12458.63 


76.49 


5289.21 


8486.91 


18.75 


590.48 


451.39 


1751.52 


865.56 


8064.63 


4157.88 


591.27 


886.27 


7203.48 


21234.33 


2457.87 


13642.85 


3599.19 



Ans. Balance $21022.66 
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209. Aliquot Pabts. — ^Aliquot Farts of a number are 

either whole or mixed numbers that will divide it without 

remainder. 4^, 3, and 2}^, are aliquot parts of 9. 

When an aliquot part is a whole number, it is a factor ; 8 is both an 
afiquot part and a factor of 9.. 

210. The aliquot parts of a dollar most frequently 
used, are as follows : — 



12J cents = ^ of $1. 

10 cents = ^ of $1. 

6i cents = ^ of $1. 

5 cents = ^ of 



50 cents = i of $1. 

83} cents = i of $1. 

25 cents = i of $1. 

20 cents = } of $1. 

211. When the cost of a number of articles is required, 
and the price of one is an aliquot part of 1 1, we may save 
work by operating with it as the fraction of $1. 

Ex. — ^What will 600 Spellers cost, at 33} cents each? 
At $1 each, 600 Spellers would cost 

|«00. But 38i cents are i of ^1 ; ^er^ i of |600 = $200 Ana, 
fore, at 88 ^ cents, they will cost 4 of ^ 
$600, or $200. 

Rule. — Take such a part of the given number as the 
price is of%\^ and the result will he the answer in dollars. 

212. In like manner, to divide by an aliquot part of a 
doUar^ divide by the fraction that represents it. 

ExAMPLB. — ^How many pass-books, at 6} cents each, 

can be bought for $2 ? 

As maay as 6} cents is con- . . . ^ ^ 

tained times in $2. 6i cents is ^t ^cnts — ^^ 

^ of a dollar. ^ of $1 is con- 
tained in $2 82 times. Ant, 82 2-^-jlg^ = 2x-y = 32 Am, 
pass-books. 

EXAMPLES FOB PBAOTIOE. 

1. What cost 144 pencils, at 6} cents each ? Am, $9. 

2. What cost 500 Primers, at 20 cents each ? Ans, $100. 

809. What is meant by Allqaot Parts? When is an aliqnot part a fitctor, and 
when not? — ^210. Mention the aliqnot parts of a dollar most frequently used.— 211. 
What is the role for finding the cost of a number of articles, when the price of one Is 
•a aliquot part of $1 ?— 212. What is the mle for diriding by an aliqnot part of 11 ? 
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3. What cost 1800 pounds of sagar, at 12] cents f 

4. What cost 1728 bottles of ink, at 12i cents? 

6. At 3di cents a pound, what cost 150 pounds of candles f 

6. What cost 2500 pounds of soap, at 12i c t Ans. $312.50. 

7. What must I give for 85 rulers, at 60 cents each ? 

8. At 6 J cents apiece, what cost 1000 cabbages? 

9. If 1 yard of muslin costs 33i cents, what cost 96 yards ? 

10. How many mackerel at 33^ cents, can be bought for $15? 

11. How many dozen eggs, at 25 c. a dozen, can I buy for $6? 

12. IIow much sugar, at 10 c a pound, can be bought for $20? 
18. IIow many baskets of berries, at 6J c, will $12 buy? 

14, At 12| c. a quart, how many quarts of nuts will $5 buy? 

218. Articxks sold by the 100 or 1000. — ^The price 
of articles is sometimes given by the 100 or 1000. 

Example. — ^AVhat will 1550 envelopes 1550 

cost, at $3.25 a thousand ? 8.25 

If we multiply the number of articles and the *I*I50 

prioe per thousand toother, we get a result 1000 ^100 

time* too preat We must thefefbre divide the prod- >i « k a 

uct by UXK\— that is, point off three adJitioH^ fig- ^^^^ 

urt». Hence the rule: — 6037.50 

RuLK. — To^find the cost of a number Aru, $5.0375 
of articies wftase price is ^icen by the 
100 or 1000, muHipiy the ffiven number and price together, 
ami point off two aififitionai fiptres in the product if the 
price is per hundred, or three if it is per thousand. 

Jl5/^yZ!JIi « Ma,^^ ^' ^*^ ""^''^ ""^^ *« ^^rtd; per M. (for 

KZAMPLK8 FOB PSAOTIOB. 

h What coat 595 oystora, at 95 c. a hundred f Ans. $4.9875. 
^ At $4,20 a thousand, what cost 5625 enYeloT>e6? 
^ 8, JVhat ooat 1750 pounds of dri ed codfi sh, at $7.15 a hundred? 

•J^ B«aTetli»frl^eaexaiBpK R<Pclt« tk^ role An- flndinfr the caa* «^ . ,»««k* 
■^^^l^ WiMM l»rt^ U |rlT»a by tb<^ m or lOWI. How to ^ ^^!^ * niunber 
»HY*a» Wteiaoctj»«rCm«»T iVrJr.t """^^^Prtcecf lumber gene- 
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4. What must I pay for 1300 feet of boards, at $29 per M. ? 

5. What cost 425 feet of white-oak logs, at $65 per M. ! 

6. At $10.50 a hundred, what cost 9870 ponndd 6f lead? 

7. "What cost 5000 laths, at 45 cents per C. ? 

8. What is the freight on 962 pounds, at $1.25 per 100 ? 

9. What must be paid for laying 1275 bricks, at $8 per 1000? 

10. Required the cost of 90422 bricks, at $7.75 a thousand ? 

11. How mtch must be paid for planing 4976280 feet of boards, 
at 84 cents per 1000 feet? Ans. $4180.075. 

12. If a man carts 575 loads of bricks, averaging 1800 to the 
load, imd is paid at the rate of 95 c. a thousand, how much will 
he receive? Ans. $983.25. 

13. Sold, at $lli a hundred, three cargoes of pine-apples, the 
first consisting of 840, the second of 970, the third of 724. How 
much did they all bring? Ans, $285,075. 

14. Bought 2000 feet of boards, at $27 per M., and 675 feet of 
pine stuff, at S3.80 pier 0. What was the whole cost ? Am, $70.05. 

Making out Bill§. 

214. A Bin is a statement of what one party owes 
another for goods bought or sei'vices rendered. It may 
consist of several items, which are added or "footed up", 
to find the whole amount. Specimens of bills follow. 

216. On the first line (see Bill 1, page 126) stand the name of the 
place and ^e date. On the second line is the name of the party owmg the 

bill, and on the third that of the party to whom it is owed. To Dr. 

means To Debtor, or indebted, Bt of , which is another 

form, used in Bill 2, means Boughi of , 

Then come the items, each with its date if the dates are different, as in 
Bill 4. @ before the price me^ns at. 

When a bill is presented and not paid, it is left without signature, like 
Bill 1. When it is paid, the party receiving it signs his name under the 
words Received Paymenty as in Bill 2, and the person paying it retains it 
as evidence that . it is paid. A clerk or collector signs his name for his 
principal, as shown in Bills 3 and 5. 

214. What is a Bill?— 215. What is found on the first lino of a bill? On tho 

Beoond line? On the third line? What is meant by To Dr.t Srtoft What 

is the meaning of the sign @ in the items ? When is a bill left without signature ? 
When a bill is paid, what docs the party rccci>ing it do ? Give tiie forms in which a 
clerk or collector signs his name. 
B 



culbd atdilt. Thej bk placed below the items of the Inll 
nutid by the lettera Cr., u in Bill E. The balance ia obtain 
the differeDce between die Eiuii of the credits and the sum of 



Cop7 each bill, learn tho forms, find tbe cost (tf 
iBBert it in its proper place on the right, add the sevffl 
ani see whether their Bom agrees with the given ansi 

0) 

N. Y„ Ftb. i 
Hn. Uesey Plob, 

To TuBEY & Brown, Dr. 
To 75 yards carpeUng, @ $3.50 ... $ 
" 43 yards drugget, @ $1.87i . . . 

" 6 mats, @ t3.25 

" 18 rugs, @ $22.80 

" 81 yards oil-cloth, @ $1.10 . . . 

$7r( 
Received Payment, 

„ PMladelphia, MaTiA 

ITes. H. S. SKitrTEit, 

B't of E. J. JAMEa. 

8 yards Imen, ® $1.25 $ 

13 pair hose, @ .75 

4 pwr gloves, @ ,S5 

6 skeins alk, @ .05 

1 piece mnslin, 44 yarda, @ 65 c , . 

Received Payment, 
__^ R- J. James, 

ft!i8partrlBii..bled clyes his nolc. In .Und of <«,)> »>, 

D-ledf Bo-„l.thBU!uiMobt.lii«lf "" moj pl««dt H 
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(3) 

Columbuif May 1, 1865. 
Messbs. Plumb & Kixon, 

To BOBEBT SUTTBB, Dr. 

To 7 ink-stands, @ 15 c. $ 

" 9 boxes steel pens, @ 87i c. . . • 
^^ 8 reams foolscap paper, @ $4 . . • 
" 5 dozen copy-books, @ 96 c. a dozen 
" 3 rosewood writing-desks, @ $7.50 . 

$68.23 
Received Payment, 

Caleb Hunt, 

for Bobebt Sutteb. 

Trenton, April 1, 1865. 
Mb. Benjamin Stabk, 

Bot of Dudley Stabb & Co. 

Jan. 10 8 boxes raisins, @ $6.25 $ 

" 12 50 pounds sugar, @ 20 c. 
Feb. 16 48 pounds currants, @ 33 J c. 

" 17 120 pounds tallow, @ 16^ c. 
Mar. 23 14 barrels flour, @ $10.75 

" 25 30 gallons kerosene, @ 85 c. 



$272.00 
Beceived Payment, by note, 

Dudley Staee & Co. 

(5) 

Concord, May 10, 1865. 

Mb. Biohabd Foot, 

To De. TV. S. Ceane, Dr. 

To professional services to date .... $68.00 
" medicines to date 4.35 



Ob. By cash $15. 

" 5 cords wood, @ $6 30. 



$72.35 



$45.00 



Balance . . . $27.35 
Beceived Payment, 

W. S. Crane, 

by Asa Gbeen. 
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6. John Cox bought of Philip Brady, of Boston, the following 
articles : — Jan, 2, 18G5, 6 pmr of gloves, at $1.25 ; Feb. 1, 12 
shirts, at |3.75 ; Feb. 9, 18 pair socks, at 33J c. ; Feb. 13, 1 over- 
coat, at |40 ; Feb. 20, 2 vests^ at $8.75, and 2 umbrellas, at $3.80. 
Make out Cox^s bill, and receipt it. Atu, $122.60. 

7. James Ray, of Detroit, sold George Mott the following 
articles : — 25 pounds beef, at 19c.; 8 pair fowls, 40 pounds, at 
21 c. ; 50 pounds sausage-meat, at 12^ c. ; 25 bushels potatoes, at 
50 c. ; 45 pounds of lard, at 16} o. Mott paid on account $15. 
Make out his bill, and find the balance due. Ana, $24.40. 

8. II. 8. Fair, of Hartford, sold N. T. Wright, 4960 red oak 
lihd. staves, at $90 per M. ; 3575 feet hemlock boards, at $26 per 
M. ; 2240 feet white oak plank, at $55 per M. ; 4785 feet pine 
boards, at $28 per M, The same pai*ty bought of N. T. Wright, 
87 yards carpeting, at $1.50 ; 24^ yards matting, at 90 c. ; 40 J 
yai'ds oil-cloth, at $1.40. Make out Fair's bill against Wright, 
showing the balance due. ' Ans. $662.68. 

9. William Ilaight bought of Hiram See, of K O., 42 boxes 
of oranges, at $8.12 ; 7640 pounds coffee, at 83J c. ; 2400 gallons 
molasses, at 92 c. ; 875 pounds rice, at 12 c. ; 1250 pounds sugar, 
at 12} c. See credits Haight with 400 barrels of flour, at $9.75, 
and takes Haight's note to balance account. Make out bill. 

Ans. Balance, $1456.96. 

10. Mrs. Stewart, of Newark, presents her biU to P. S. How- 
ard for board, &c., as follows :— 6 weeks' board, at $8.25 a week ; 
fuel 6 weeks, at $1.20 ; gas 6 weeks, at 50 c. ; washing, 7 dozen 
pieces, at $1 a dozen. Make out the biU. Ans. $66.70. 

11. Suppose :you buy of D. Appleton & Co. 5 reams of note 
paper, at $8.26 ; 4500 envelopes, at $4.75 a thousand ; 24 boxes 
steel pens, at $1.12*; 6 French Dictionaries, at $1.60; 3 Photo- 
graphic Albums, at $5.75. Make out your bill. Ans. $90.88. 

12. M. Stagg, of Baltimore, sold James Quinn the foDowing 
^icles:-AprU 1, 1865, 24 yd, black silk, at $2.25; April 3, 2 
rr76"M 'f '^"'^'-^^^ ^''''- May 2,4dr;ssp'atter;s, 

ount Make out his bill, showing balance due. Ans. $76.20. 
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V 

MlSCBLLANEOVB QuiSTlOllS OH DkCIMUUI AND FSDBBIL MONBT.— What 

does the word deoiznarcome from? How do decimals arise? How can 
you find the denominator of a decimal? Does annexing a naught to a 
decimal increase or diminish its value? When adding decimals, where 
do you place the decimal point in the result ? When subtracting? When 
multiplying? When dividing? In dirision of decimals, when will the 
quotient be a whole number? How do we multiply a decimal by 10, 100, 
1000, Ac' ? How do we divide a decimal by 10, 100, 1000, Ac. ? « 

What is a circulating decimal ? What is a repetend ? How do you 
reduce a decimal to a common fraction ? How do you reduce a repetend 
to a common fraction? How do you reduce a common fraction to a 
decimal? 

What is federal money ? How do you write federal money ? Why 
are two places appropriated to cents ? How do you read federal money ? 
How do you add, subtract, multiply, and divide federal money? What is 
a bill ? When are credits to be entered in a bill ? When must a bill be 
receipted ? What are the forms to be used by a clerk in receipting a bill ? 



CHAPTER XIII. 

REDUCTION. 

216. How many cents in five dollars ? 

100 cents make $1 ; in |;5, th^i^ore, there are 5 times 100 cents, or 
600 cents. Am. 500 cents. 

We hare here changed the denomination from dollars to cents, with' 
out changing the value. This process is called Reduction. We have 
redticed dollars to cents. 

217. Bednction is the process of changing the denomi- 
nation of a quantity without changing its value. 

218. There are two kinds of Reduction : — 

1. Beduction Descending, in which we change a higher 
denomination to a lower, as dollars to cents. Here we 
must multiply. 

216. How many cents in $5? What have we here done ? What is this process 
called?— 217. What is Eedaction ?— 2ta How many kinds of Reduction are there? 
What are they called? What is Eeduction Descending ? 
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2. Bednction Ascending, in which we change a lower 
denomination to a higher, as cents to dollars. Here we 
must divide. 



219. Redaction Descendiiiir* 



$41 
100 



Example 1. — ^Reduce $41 to mills. 

100 cents make $1 ; in $41, therefore, there are 
100 times 41 cents, or 4100 cents. 4100 C. 

10 mills make 1 cent; m 4100 cents, thereforCi 10 

there are 10 times 4100 mills, or 41000 mills. . 41000 m. 

Example 2. — ^Reduce $41,375 to mills. 

Reduce |41 to cents : 41 x 100 = 4100 c. 

Add in 87 cents: 4100 + 87 = 4137 c 

Reduce 4137 cents to mills : 4137 x 10 = 41870 m. 

Add in 6 mills : 41870 + 6 = 41376 m. Ans. 

220. Rule fob Reduction Descending. — Multiply 
the highest given denomination by the number that it takes 
of the next lower to make one of this higher^ and add in 
the number belonging to such lower denomination^ if any 
be given. Go on thus with each denomination in tum^ 
till the one required is reached. 

221. Reduction Ascendingr* 

Example 3. — ^Reduce 41375 mills to dollars. 

10 mills make 1 cent; therefore in 41375 10)41375 m. 

mills there are as many cents as 10 is contained ^-r 

times in 41376, or 4137 cents, and 5 mills over. 10 0)4137 C, 6 m. 

100 cents make 1 dollar; therefore in 4137 ^ai *>^7K 

cents there are as many dollars as 100 is con- -^'**- ^41,375 
tained times in 4137, or $41, and 37 cents over. 

The last quotient and the two remainders form tiie answer — 141, 87 cents, 
6 mills, or $41,375. 

222. Rule for Reduction Ascending. — Divide the 
given denomination by the number that it takes of it to 

What is Keductfon Ascending?— 219. Solve the given examples, explaining the 
several steps.— 220. What is the rule for Eeduction Descending ?— 221. Bedace 41375 
mills to dollars.— 222. What is the rule for Reduction Ascendinjf ? 
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make one of the next higher. Divide the quotient in the 
same toaf/y and go on thus tiU the required denomination 
is reached. The last quotient and the several remainders 
form the answer. 

223. la Example 2 we reduced $41,876, and obtained 41SY6 mills. 
In Example 8, we reduced 41876 mills, and obtained $41,376. Thus it 
will be seen that Seduction Descending and Beduction Ascending prove 
each other. 

224. Reduction of Federal Honey. 

In Example 1, § 219, we reduced dollars to cents by annexing two 
nau^ts, cents to mills by annexing one naught 

In Example 2, § 219, comparing the result, 41876 mills, with $41,876, 
the amount to be r^uced, we find it is the same, with the dollar-mark and 
decimal point omitted. 

In Example 8, § 221, comparing the result, $41,876, with 41876 mills, 
the amount to be reduced, we find that we have simply p(»nted off three 
figures from the right, and inserted the dollar-mark. Hence the following 
rules:— 

Rules fob the Redfctiok of Fedeeal Monet. — 
1. To redi^e dollars to miUSy annex three naughts/ to 
reduce doUars to centSy two ; to reduce cents to miUSy one. 

2i To reduce dollars and cents to centSy or doUarSy centSy 
and miUSy to mUlSy simply remove the doUar^marJc and 
the decimal poin^. 

3. To reduce mills to doUarSy point off three figures 
from the right; to reduce cents to doUarSy two ; to reduce 
miUs to centSy one. 

EXAMPLES FOB PRAOTIOE. 



Eednce the following : — 

1. $63.47 to cents. 

2. $5,465 to mills. 

3. $2480 to mills. 

4. $56.90 to mills. 

5. $4268 to cents. 



0. $.059 to mills. 

7. $2.65 to cents. 

8. $5000 to mills. 

9. 2468 mills to cents. 
10. 2570 mills to dollars. 



228. How is Bednction Descending proved ? Bedaction Ascending ?— 224. Be- 
eite the roles for the redaction of federal money. 
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11. 8620 centd to dollars. 

12. 490000 mills to cents. 

13. 56000 cents to dollars. 



14. 56000 cents to mills. 

15. 8705 cents to dollars. 

16. $87.05 to mills. 

1 7. now many cents in 4 eagles ? (4 eagles = $40) Am, 4000 a> 
IS. now numy cents is a double eagle worth ? Ans. 2000 c- 

19. How many eagles are 8000 cents worth? 2000 cents? 

20. Reduce 423756890 mills to dollars. 

21. How many cents in $89^? In $102^ ? In $4^? 

22. How many mills in 871 oe^ts ? In $5.62)? 

23. How many quarter-dollars equal a double eagle? 

24. How many dimes in $1 ? In $15 ? In $30? In $49 ? 

25. IIow many cents in 1 dime? In 5 dimes? In 20 dimes? 

26. Uow many dimes ore equal to 10 cents? To 150 cents? 

27. now many half-dollars ought I to receive in change for 
an eagle? For two double eagles ? 

28. How many cents is a quarter-eagle worth ? A half-eagle t 
A three-dollar piece ? A half-dollar ? Five dimes ? 

29. Reduce each of the following to cents, and add the results : 
2 eagles ; 5 half-dollars ; 15 dollars ; 1 double eagle ; 3 quarter- 
dollars ; 12 dimes ; 120 mills. Ans. 5957 cents. 

Compound Nambert. 

225. A Componnd Number is one consisting of different 
denominations; as, 3 dollars 19 cents. 

226. Compound numbers may be reduced, added, sub- 
tracted, multiplied, and divided. 

227. To show the relations that different denomina- 
tions bear to each other. Tables are constructed. These 
are now presented in turn, with examples in Reduction 
under each; they should be thoroughly committed to 
memory. For convenience of reference, these Tables are 
reproduced together on the last page of the book. 

225. What is a Componnd Number ?— 220. What operations may be performed 
OB Compoond Numbers ?— 227. For what purpose have Tables been constmcted la 
•onnoctioD with Compound Numbers t 
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ENGLISH OK STERLING MONET. 

228. TtiiBllBTi or Sterling Honey is the currency of 
Great Britain. 



Table. 

4 farthings (far., qr.), 1 penny, . 

12 pence, 1 shilling, . 

20 shillings, 1 pound, . 

21 shillings, 



. d. 

. s. 



gvAtL 

1 



1 



1 
20 
21 



1 gumea, 

d. 

1 
= 12 

= 240 
= 252 



guin. 



far. 

4 

48 

960 

1008 



The pound mark £ 13 a capital /, standing for the Latin word libray a 
poand ; it always precedes the number, as £2. S. stands for the Latin 
i(didu8, a shilling ; d, for denarius, a penny ; qr, for quadranSy a faHhing. 

Shillings are sometimes written at the left of an inclined line, and 
pence at the right : */- = 2b, -/g = 6d. */§ = 28. 6d. Farthinjgs are 
sometimes written as the fraction of a penny, 1 ftir. as ^d., 2 fax, as ^d., 
3 far. as }d. 

The pt>und is simply a denomination ; a gold coin called a Sorereign 
represents it. The Sovereign is worth $4.8665. The English shilling is 
worth 22^ cents, and the English penny about two cents. 

Gmneas, originally made of gold brought from Guinea, arc no longer 
owned. The Crown is a silver coin, worth 6 shillings. 

229. In the twelfth century, some traders from the Baltic coasts, 
called by the people Easterlings because coming from regions farther cast, 
were employed to regulate the coinage of England. From these Easterlings 
the currency took the name of Sterling Money. 



EXAMPLES FOE PRAOTIOE. 

230. Recite the rules for Reduction, § 220, 222. 
Example 1. — Reduce £5 19s. 3 far. to farthings. 

22a What is English or Sterling Money? Bedto the Table of Sterling Honey. 
What Is the pound niark, and where does it stand ? What do «., d., and qr^ stand 
for ? How are shillings sometimes written ? How are &rthing8 sometimes written f 
Is the poand a denomination or a coin ? What represents it ? What is the sovereign 
worth ? The English shilling ? The English penny ? Why were guineas so called ? 
What is the Crown ?— 229. From whom did sterling money receive its name?— 280l 
Go through and explain the given examples in Beduction. 
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This b a case of Reduction Descending. Multb £g -i q. q 
ply the £5 by 20, to reduce them to shillings, be- on 

cause 20 shillings make a pound. Add in ue 19 

shillings. 119s. 

MiStiply 119s., thus obtained, by 12, to reduce 12 

ihem to pence, because 12 pence make a shilling. 1428d. 
There are no pence in the given number to add in. ^ 

Multiply the 1428d., thus obtained, by 4, to re- 

duce them to farthings, because 4 farthings make a 5715 far. Ans» 
penny. Add in the 3 farthings. Ans, 6716 far. 

Example 2. — ^Reduce 15383 far. to pounds, shillings, &c. 

This is a case of Reduction Ascending. Divide 
4) 15383 far. 16383 far. by 4, to reduce them to pence, because 

' 4 fortMngs make a penny. 

12 ) 3845d . 3 far. iHvide the quotient, 8846d., by 12, to reduce it 

2|0) 32'Os. 5d. ^ shillings, because 12 pence make a shilling. 

' ^ — ^ ' ' Divide the quotient, 320s., by 20, to reduce it to 

£16 pounds, because 20 shillings make a pound. The 

Ans. £16 5M ^^ quotient and the several remainders form the 

^^' answer. — ^Always mark the denominations through- 

out, as in these examples. 

Example 3. — ^Keduce £457 to farthings. 

We may here proceed as above, or 
we may somewhat shorten the opera- 
tion. Looking under the Table on 
page 183, we find £1 = 960 far. Then 
in £467 there are 960 times 467 far- 
things. When, then, the number to 
be reduced has but one denomination, 
we may multiply at once by the num- 
ber that connects it with the denomi- 
nation required. 

4. Reduce £7 5s. lOd. 3 far. to farthings. Ans. 7003 far. 

5. Bednce £47 5s. 2d. 1 far. to farthings. Ans. 45369 far. 

6. Reduce £1 5id. to farthings. Ans. 981 far. 

7. In 18s. 3 far. how many farthings ? Ans. 867 far. 

8. Reduce 4963 far. to x>onnds, &c. Ans. £5 3s. 4d. 3 far. 

9. Reduce * <*/, to farthings. Reduce '/^ to pence. 

Prove by redacing the answers obtained back to shillings. 

10. In £8000 how many pence? 

11. How many farthings in ^/^ ? In * V- ^ ^ Ss. 8}d. ? 

12. How many sovereigns are 12480 pennies worth? 

13. How many pence are 840 sovereigns worth f 

14. Reduce 560 guineas to farthings. Ans. 564480 far. 



£457 
20 


£1 = 960 far. 


9140s. 
12 


£457 
960 


109680d. 
4 


27420 
4113 


438720 far. 


438720 fer. 
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15. Eednce 118567 &r. to pounds, &o. Am. £128 10s. l|d. 

16. Reduce £3 10s. to pence. Keduce 18s. 9d. to pence. 

17. How many pounds, &o., in 15199 pence? In 189s. ? 

18. How many crowns are £25 equal to? 

1 crown = 66. How many crowns in £1, or 20s. f How many in £25? 

19. How many pounds are 100 guineas equal to? 

20. Eeduce 7643s. to pounds ; to guineas. 

21. Reduce £1000 to farthings. 

22. Reduce 4800000 far. to pounds, &c. 

23. In 24000 far. how many crowns ? Ana. 100 crowns. 

24. A subscribes £500 for the poor ; B, 500 guineas. Which 
sabscribes the most, and how much ? Ans. B £25. 

TROY WEIGHT. 

231. To express weight, three different scales are used, 
called Troy, Apothecaries', and Avoirdupois Weight. 

232. Troy Weight is used in weighing gold, silver, 
coins, and precious stones ; also in philosophical experi- 
ments. 

Table. 

24 grains (gr.) make 1 pennyweight, . . pwt. 
20 pennyweights, 1 ounce, . . . . oz. 
12 ounces, 1 pound, . . . .lb. 

pwt. gr. 

02. 1 = 24 

lb. 1 = 20 = 480 

1 = 12 = 240 = 5760 

The Troy pound is the standard unit of weight of the United States 
and Great Britun. It is equal to the wdght of 22.794377 cubic inches 
of distilled water, at its greatest density. 

233. The denominations grain and pennyvoeigTU take their name from 
the fact that sUver pennies were once coined, required by law to equal in 
weight 32 grains of wheat from the middle of tiie ear, well dried. The 
value of the penny bdng afterwards reduced, the number of grains in the 

281. Name tho different scales nsed to express weight— 282. For what is Troy 
Weight nsed? Beclte the Table of Troy Weight What is the standard unit of 
weight of the United States? To what is the Troy pound equal?— 238. Why arc 
the grain and pennyweight so called ? 
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pennyweight was also reduced to 24. — Oz, stands for the Spanish word 
onza^ an ounce. 

234. Troy Weight takes its name from Troyes, a town of France, 
whence it was carried to England by goldsmiths ; or, accor<&ig to others, 
from Troy Novant, an old name applied to London. 

EXAMPLES FOB PBAOTIOB. 



1. Reduce 301b. 3oz. to pwt. 

Which kind of Bednction does this 
fall under? Recite the rule (§220).— 
Maltiply the 801b. by 12, to reduce them 
to ounces; add in the 8 oz. Multiply the 
ounces thus obtained by 20, to reduce 
tlram to pwt; there being no pwt to 
add in, this result is the answer. 



301b. 
12 

363 oz. 
20 



3oz. 



2. Reduce 7681 pwt. to pounds, 
&c. 

Which kind of Bedn<^on does this 
fidl under? Bedte the rale {% 228).— Aa 
20 pwt make an ounce, divide the given 
pennyweights by 20, to reduce them to 
ounces. Divide the oxmces thus obtained 
by 12, to reduce them to pounds. The 
last quotient and the remainder form the 
answer. 

210)76811 pwt. 



12)884 oz. Ipwt. 
821b. 
Ans, 821b. Ipwt. 



Am. 7260 pwt. 

3. Reduce 61b. 4oz. 3 pwt. 5 gr. to grains. Arts, 86557 gr. 

4. How many grains in 11 oz. 19 pwt. 23 gr.? Ans, 5759 gr. 
6. In 1200f lb. how many pennyweights? Ans, 288180 pwt. 

6. Reduce 9999 gr. to ponnds. Aruu lib. 8oz. 16 pwt. 15 gr. 

7. Reduce 999 pwt. to pounds, &c. Ans. 41b. loz. 19 pwt 

8. Reduce 1561 oz. to pounds, &c. Ana, 1801b. loz. 

9. Reduce 18 pwt. 4 gr. to grains. Ans. 436 gr. 

10. Reduce 11000 grains to lb. Ans. 1 lb. 10 oz. 18 pwt. 8gr. 

11. In 251b. 17 pwt. how many grtdns? 

12. In 871b. 5oz. how many pennyweights? 

13. In 8543 grains, how many pounds, &o. ? 

14. Reduce each of the following to pounds, and add the re- 
sults: 40320 gr.; 960 oz.; 6960 pwt. -4n*. 1161bw 

15. Reduce the following to grains, and add the results: 5 lb. 
1 pwU 18 gr. ; 11 oz. 17 pwt. ; 10 lb. 4 oz. 11 pwt. Ans. 04814 gr. 

16. How many ounces in four lumps of gold, weighing 7 pwt., 
13 pwt., 15 pwt., and 18 pwt. ? Ans. 2 oz. 13 pwt 



234. From what does Troy Weight take its name ? 
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17. What is the weight in pounds of a silver tea-pot weighing 
200 pwt., and 24 tahlo-spoons of 85 pwt each ? Am, 41b. 4oz. 

18. How many pounds of gold will a miner dig in a year of 
365 days, if he averages 6 pwt. daily? Ans. 91b. 1 oz. 10 pwt 

APOTHECARIES* WEIGHT. 

235. Apotheearies* Weight is used by apothecaries iu 
mixing medicines. They buy and sell their drugs, in 
quantities, by Ayoirdupois Weight. 









Table. 






20 grains (gr.) 
1 3 scruples, 
8 drams. 


make,l scruple, . . 
1 dram, . . 
1 ounce, . . 


sc. or 
dr. or 
oz. or 


3. 

3. 
3- 


12 ounces, 






1 pound, . . 


lb. or 


ft. 


■ 

lb. 

1 = 


OZ. 
1 

12 


r= 


8C 

dr. 1 = 
1 = 8 = 
8 = 24 = 

90 = 288 = 


VT. 

20 

60 

480 

6760 




Hia nnlir Mttaranot 


k fu»f 


nnvm 


Afftnflin/HariAa* mnA Trr 


kv \Vol(y1if 


Iina 



(fiviaioa of the ooDoe. The grain, ounce, and pound, are the same in both. 

EXAMPLES FOB PBAOTICB. 

1. Reduce 9247 gr. to pounds, &c. Ans, 1 lb. 73 2 3 7gr. 

Which kind of Rednction does this example M\ nndcr ? Becito the nilo (§ 222). 
Kime the nnmbcrs in order, by which we mast divide. Proye the answer by reduc- 
ing it beck to grAna. 

2. Bednce 9f 63 19 7gr. to grains. Am, 4707 gr. 

Which Und of Bodactlon does this ezsmple fall nndcr ? BMte the mle (§ 220). 
Ktme Um nrnnbers in order, by which we must mnltiply. Why do we not first 
nvltlply by 12 f If drams liad been the highest denomination given, by what would 
we haT« mnltiplied first ? How can you prove the answer ? 

8. Reduce 16648 gr. to pounds, &c. ^w«. 21b. 83 4 3 23 8gr. 
4 Reduce 1 lb. 11 1 23 5 gr. to grains. Ans, 11165 gr. 

5. Reduce 47633 to pounds, &c. Ans, 16 lb. 6 oz. 8 dr. 2 so. 

286. By whom is Apothecaries^ Wofprht used? By what do they buy and sell 
tbeh* dmgs in quantities? Beclte the Table of Ai)othocaries' Weight What is the 
only ^Ufferenoe between Apothecaries* and Troy Weight? 
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6. Rcdace 91b. 5 dr. to scruples. Am. 2607 sc 

7. Reduce 843 dr. to pounds, &c. Am. 8fi>. 9| 83* 

8. Reduce 14 lb. 8 oz. to drams. 

9. Reduce 80019 gr. to pounds, &c 

10. In 2 R). 3 I 4 3 13 H gr. how many grains? 

11. Reduce the following to grains, and add the results: 
lib. Igr.; 10| 23 ; 53 Igr.; 81b. 13. Am. 28202gr. 

12. Reduce the following to pounds, and add the results: 
11620 gr.; 960 dr.; 864 sc.; 144 oz. Am. 271b. 

18. How many doses of 15 gr. each will 5 dr. of calomel make? 

Bodnce 6 dr. to grains. Uow many times are 16 grains contatned therein f 

14. How many grains in this mixture: benzoin, 2 | ; oascariUa, 
2 3 ; nitre, IJ 3 ; myrrh, 23; charcoal, 8 | ? Am. 2650 gr. 

Iwodace each item to grains ; then add. 

15. A druggist put up 24 powders of calomel, of 10 gr. each; 
if he had 1 oz. of calomel at first, how many grains will he have 
left? 

AVOIRDUPOIS WEIGHT. 

236. AvoirdnpoiB Weight is used for weighing all arti- 
cles not named under Troy and Apothecaries' Weight; 
such as groceries, meat, coal, cotton, all the metals except 
gold and silver, and drugs when sold in quantities. 

Table. 

16 drams (dr.) make 1 ounce, . . . . oz. 
16 ounces, 1 pound, ... lb. 

26 pounds, 1 quarter, . . . qr. 

4 quarters, 1 hundred-weight, cwt. 

20 hundred-weight, 1 ton, . . . . T. 

oi. dr. 

lb. 1 = 16 

qr. 1 = 16 = 256 

cwt 1 = 25 = 400 = 6400 

T. 1 = 4 = 100 = 1600 = 25600 

1 = 20 = 80 = 2000 = 32000 = 612000 



286. For what is Avoirdupois Weight used ? Kedte the Tiri>le. 
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337. Avoirdupois is derived from the French words avoir^ property, 
XiApoida, weight. — CvoUy the abbreviation for hundred- weight, is formed 
>f c for centum^ one hmidred, and wt for weight 

238. Formerly 28 pounds made a quarter, and 112 pounds a hundred- 
reight, in the United States, as they still do in Great Britain. But it is 
10 longer customary to allow 112 pounds to the hundred-weight, except in 
he case of coal at the mines, iron and plaster bought in large quantities, 
Old English goods passing through the Custom House. 

Twenty hundred-weight of 112 pounds make a ton of 2240 pounds, 
vhich is distinguished as a Long or Gross Ton. 

239. The Avoirdupois pound weighs 7000 grains Troy, and is there- 
fore greater than the Troy pound, which contains 5760 grains. The 
Avoirdupois ounce weighs 43Yi grains, and is therefore less Sian the Troy 
ounce, which contuns 480 grains. 

lib. Avour. = 7000 gr. = lib. 2oz. llpwt 16 gr. Troy. 
1 oz. Avoir. = 437igr. = 18pwt. 5igr. Troy. 

1 lb. Troy or Apoth, = 6760 gr. = 13^% oz. Avoir. 
1 oz. Troy or Apoth. = 480 gr. = 1^% oz. Avoir. 

EXAMPLBS FOB PHAOTIOB. 

1. Reduce 10 cwt. to drams. 

Looking among the equivalents nnder the Table, we find 1 cwt = 25600 dr. 
Then 10 ewt = 10 x 25d00 dr. Ana, 256000 dr.— When there are no intermediate de- 
sominationa, the Table of equivalents can thus be used with advantage. 

2. Reduce 4815 lb. to hundred- weight 

In the Table of equivalents we find 1 cwt = 100 lb. Then In 4815 lb. there are 
as many cwt as 100 lb. are contained times in 4815 lb. Ans. 4e8 cwt 15 lb. 

8. Reduce 3 T. 15 cwt. 161b. 5 oz. 5 dr. to drams. 

Which kind of Reduction does this example fall under f Bepeat the Bulc (§^^0). 
What numbers must we multiply by ? Prove the result Ana, 1924181 dr. 

4. Reduce 294400 oz. to tons, &c. 

Which kind of Beduction does this example fall under ? Bepeat the Bule (§ 222). 
Mention the successive divisora. Prove the result 

6. Reduce 1 T. 15 lb. to ounces. Ana. 32240 oz. 

6. Reduce 1792512 dr. to tons, &o. Am, 8 T. 10 cwt. 2 lb. 

7. How many pounds in two loads of 2^ tons each ? 

287. From what is the word avoirdupois derived? Of what is the abbreviation 
net. formed? — ^288. How many pounds formerly made a hundred-weight? In what 
ilone is it now customary to allow 11215. to the hundred-weight? What is a Long 
Ton ? — ^289. How many grains in the avoirdupois and the Troy pound respectively? 
[n the avoirdupois and the Troy ounce? What is 1 lb. avoir, equivalent to in Troy 
ireight? Wliat Is 1 lb. Troy equivalent to in avoirdupois weight? 
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ii ll..v» iu;u»y iKiunaa in four loads of 3J tons eicb 

li h.iu iiiiiuy linmis in 12J tons? 

t<. ii. .lui i '1 i 11.. :j «iz. U dr. to drams. 1" . '^ ^.. 

II 1 1.. VI iiiiiiit Uiii«, tS:c-M in WO »t» oz. t 

. . t..,t... . I. ..wt. S^r. 21b. 20Z. 2dr. to«ta^^ 

I . u.nx .u.u.> iliaiii.1 in 27 lung tonfc? -d"*- ^^^*^«, I'.rri 






II I.I i.' i l..u^' loiin liiiw many pounds If pnftMfflfe. ■ -^ 

I. i...i.»....i I. w-wt. 1 1Mb. to drams. "^"^ ^^^ n » ' '-'^ 

I., h. .la. ., ii.o tolK.ivin- to drams, and add the "^^^ 

I H . .-l I...... u.as lUwt.; 41b. 4 0Z. -^««- ^^^ 

I . I., lu, . iiu u.iu^xx iii^' to hundred-freight, and add thewr 

.1. ..i.M... . i.o,»l!.. ; iSlOOOdr.; 28qr. -Int. 89 cft 

.. II ., U..UX m.^i-.M^mnds in lion- ton than 1 commoa 

I -i I Ii..i . ivMiN iJiau 2:> common tons? 

... h J uu.vl...ui l.uvs 11 cargo of200loTig tons, and fidls 

.. X !..v. luv.iv iH»uads has he left? How many 

,. . ...< Mo.i u^.^,^ loii-tons? AfU. Slflongtoua. 

.. . 11 u ».!.... uw. .unuo weights can be made out of 50 

I >i; I I I ( I •! I r 

II , . I., ,ui. I il.,«» uunv Umi*«are2oz.coiitaInedtli««ta? 

..I tl..u »a.»».v III o \M.iiM weights can bo made ont of 5icwt 

:j.'. n.i«« i.i.iuv iiu.iv^ ^jvAiii^. in lib. avou-dupois than in lib. 
llu^ c i'v.. g J .i' \ lu U IS, axoir. than in 141b. Troy? 
u;i. IU»\\ i.uiui i^uiiuU Tivv aiv 144 lb. avoir, eqnaltof 
\U\\ iu4u> siiaiaa tu I lit 4 x ^.-.i. ♦ \».»w uwttiv In 1-14 lb. avoir, f How many Ih. 

:)4. Koduoo I'J'JMk TivN Uwix vnrvliipois pounds. 
25. Kdduoo 875 oz. «i»oihivarios* woight to pounds avoir. 
Dow many gmlna lu 1 vvx. ajviU. • Uow nui\y lu STSoi. ? Eedace theae grwD* 
to pounda aTi>lnlupol«w 

20. Reduce 2SS0 oz. avoir, to Trov ounces. Ans. 2625 oz. 

27. IVTiat cost 54icwt. of pork, at Ilea pound? Ans, $599.50. 

28. What cost 26 cwt. of hams, at 6d. a lb. ? Am. JB66. 

29. What cost 9 T. of iron at Ifl. a lb. Aub. £131 63: 

80. What cost 475 T. of iron, at $4.50 a cwt. ? 

81. What cost 100} cwt of cliecse, at 10 c. a pound? 
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240. Miscellaneous Table. 

The pounds in this Table are avoirdupois. 

14 pounds, . . 1 stone of iron or lead. 

60 pounds, . . 1 bushel of wheat. 
100 pounds, . . 1 quintal of dried fish. 
100 pounds, . . 1 cask of raisins. 
196 pounds, . . 1 barrel of flour. 
200 pounds, . . 1 bar. of beef, pork, or fish. 
280 pounds, . . 1 bar. of salt at the N. Y. State works. 

EXAMPLES FOB PBAOTIOB. 

1. How many onnces in 14 stone ? Ans. 3136 oz. 

2. How many stone are 7 cwt. equal to ? Ans. 50 st. 

Beduce 7 cwt. to pounds. Divide by the nnmber of pounds in 1 stone. 

3. How many barrels will 98 cwt. of flour make ? 

4. At T c. a ponnd, what cost 46 quintals of cod-fish ? 

5. How many bushels in 830 lb. of whe§^? 

6. If flour is $9.80 a barrel, how much is that a pound ? 

7. How many hundred-weight in 25 barrels of salt bought 
at the K Y. State salt works ? 

8. How many seven-pound boxes can be filled from 21 casks 
of raisins? 

9. If J of a barrel of flour is sold, how many pounds remain 
in the barrel ? 

10. At 2d. a pound, what cost 125 quintals of dried fish! 

LONG OR LINEAR MEASURE. 

241. There are three dimensions : length, or distance 
from end to end ; breadth, or distance from side to side ; 
and thickness, or distance from top to bottom. 

A line has length ; a surface, length and breadth ; a 
solid, length, breadth, and thickness. 

240. Becite the Miseellaneons Table. What kind of poands are these ?— 241. How 
many dimenBions are there? Name and define them. Which of these dimensions 
has a line f A sar&ce ? A solid? 
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242. Long or Linear Heajnre is used in measuring 
length and distance. It begins with the inch. 



1 inch. 



Table. 
12 inches (in.) make 1 foot, 



3 feet, 
5i yards, 
40 rods, 
8 furlongs, 



1 yard, . 
1 rod, . 
1 furlong, 
1 mile, • 



ZXL 
1 



ftir. 
1 = 
8 = 



rd. 

1 

40 

320 



yd. 

1 = 

220 = 

1760 = 



ft. 

1 

8 

16i 

660 

5280 



ft. 

yd. 

rd. 

fur. 

mi. 

in. 

12 

86 

198 

7920 

63360 



243. ^6 following denominations also occur : — 



The Line 
The Hand 
The Span 
The Cubit 



T^inch. The Pace = 3 feet 

4 inches. The Fathom = 6 feet 

9 inches. The Geographical Mile = 1%^ + mi. 

18 inches. The League = 8 miles. 



The Hand is used in measuring the height of horses ; the Fathom, in 
measuring depths at sea. The mile of the Table (5280 feet) is the land 
mile recognized by law in the United States and England, and is therefore 
distinguished as the Statute Mile. The land league consists of 8 statute 
miles ; the nautical league, of 8 geographical or nautical miles. — ^A yessd 
is said to run as many Knots as she sails geographical miles in an hour.— 
Rods are sometimes called joo/es, orpermes. 

244. Cloth Measube. — ^In measuring drygoods, as 
cloth, muslin, &c., the yard of long measure is used, divid- 
ed into halves, quarters, eighths, and sixteenths. The six- 
teenth of a yard, also called a Nail, contains 2^ inches. 

242. For what Is Long or Linear Measure nsed? Bedte the Table ol Long 
Measure.— 248. To what is the Lino equal ? The Hand? The Span? TheCnbit? 
The Pace? The Fathom? The Geographical Mile? The League? What is the 
Hand nsed in measuring? The Fathom? How is the mile of the Table (6280 
feet) distinguished? Of what does the land league consist? The nautical league f 
What is meant by a TesscPs running a certain number of knots ? — ^244. What is 
used in measuring drygoods? What is the sixteenth of a yard sometimes called ? 
How many inches in a Nail ? 
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The Ell, which in Flanders consists of 3 qr., in Eng- 
and of 6 qr., and in France of 6 qr., is not used in the 
United States. 

EXAMPLES FOB PBACTIOB. 

1. Reduce 3534 inches to rods, &c. 

Divide by 12, to reduce to feet Di- 

12) 3634 in. vide the quotient by 8, to reduce to yards. 

Q\oQ>i A A : Divide the quotient by 5 J, or -y-, to reduce 

ay^n. bm. ^ ^^^^ ,p^ ^^^^ ^^^ j^^ multiply by 

98 yd. the fraction inverted -ft-. Multiplying by 

2 2 reduces the yards to half-yards, and on 

11)196 half-yd. ^ividi^ by 11 we ^t 17 rd., and 9 half. 

3 i» J yards remainder. But 9 hf.-yd = 4^ yd. 

17 rd. 9 hf.-yd. = 4 yd. li ft. Adding to this the first re- 

IT rd 4 yd li ft mwnder, 6 inches = J ft., we get Am, 

Ift! nrd. 4yd. 2ft. 
>!«* i>7rH ±rrA 9ft ^^^^ multlplymg by -?r, therefore, to 

^7W. 1 < ru. 4 yu. z n. reduce yards to rods, t^ there is a remain- 
der , divide U by 2^ to oring it to yards, 

2. Redace 5 mi. 3 far. 10 rd. to inches. Ati8, 342540 in. 

Multiply 6 mi. by S, and odd in 8. Multiply this result by 40, and add in 10. 
Multiply by 5i, by 8, by 12. 

Q^ In 7860 inches how many rods, &c.? 
4. In 6i miles how many feet ? (5280 x 6^) 
6. Redace 6 fur. 5 rd. 1 yd. 2 ft. to inches. 

6. Redace 12012 inches to rods, &c. Ans, 60 rd. 3 yd. 2 ft. 

7. How many inches in 3i miles? Ans. 237600 in. 

8. Redace 54954 inches to furlongs, &c. Ans, 6 fur. 37 rd. 3 yd. 

9. Reduce 134507 ft. to miles. Reduce 5000 rd. to miles. 

10. How many leagues (§ 243) in 9600 rods ? Ans. 10 leagues. 

11. How many feet high is a horse whose height is 15 hands ? 

12. How many paces in 1 mile ? In 10 rods? 

13. Reduce 14640 ft. to mi. ^n«. 2 mi. 6 fur. 7 rd. 1yd. 1ft. 6 in. 

14. Reduoe 87844 in. to higher denominations. 

Ans, ImL 3fur. 3rd. 8yd. Ifb. lOin. 

How many quarters in tbe Ell of Flanders or Flemish Ell ? In the English Ell f 
In the French EH f Is the ell used in the IT. S. ? Solve Example 1, explaining tho 
steps. Alter multiplying by i\, to redace yards to roda^ if there is a remaind«i^ 
what must be done with it ? 
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15. Reduce the following to miles, aad add the results: 
60720 ft ; 12 fur. ; 126T20 in. ; 8800 yd. Ans. 20 miles. 

16. Reduce the following to inches, said add the results: 39 rd. 
2ft.; 6fur. 5in.; Imi. 5yd. 1 f t. Ans. 118823iiL 

17. How many times will a wheel 6 ft. around, turn in going 
5 miles? 

How many feet in 5 miles? How nuay times are 6 ft eontaiiied therein f 

18. In 108 inches how many cubits ? (See § 243.) How many 
spans? How many hands? How many lines? 

19. How many feet deep is the water in a certain bay, if 
soundings show a depth of 140 fathoms? 

20. About how many statute miles are 15 geographical miles 
equal to? 

21. How long will it take a yessel running 10 knots to sail 12 
nautical leagues ? Ans, 3f hours. 

22. Sound moyes 1120 ft. in a second. How &r off is a thun- 
der-cloud, when the clap is heard 11 seconds after the flash is 
seen? Ans, 2^mL 

23. How many inches long is a piece of muslin containing 44 
yd. ? How many nails in the same piece ? (16 nails = 1 yd.) 

24. Bought three pieces of silk containing 37, 38, and 89 yards. 
How many pieces half a yard long can be cut from them ? 

25. How many sixteenths in 23]- yards ? 

26. How many nails in 4| yards of cloth ? 

27. What cost 5 yd. 1 nail of doth, at $6.40 a yard! 

1 nail = tV yd. $6.40 x 5,^ 

SURVEYORS' MEASURE. 

245. A Surveyor is one who measures land. In meas- 
uring land, Gunter's Chain (so called after an eminent 
English mathematician, who invented it) is commonly 
used. Its length is 4 rods, or 22 yards, and it is divided 
into 100 links. 

MS. What is a Sonreyor? In measuring land, what is eommonly used? How 
long is Gnnter^s Cliain ? 
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Table. 
7.92 inches (in.) make 1 link,, . . . . L 
100 links, 1 chain, . . . ch. 

80 chains, 1 mile, .... mL 

1. in. 

ch. 1 = 7.92 

ml. 1 = 100 = 792 

1 = 80 = 8000 = 63360 

Links may be written decimally, as hundredths of a chiun. 4 ch. 82 L 
= 4.32 ch. 

246. 1 chain = 4 rods. Hence, to reduce chains a7id links to rodt^ 
write the links cu the decimal of a cKain^ and multiply by 4. Multiply 
this result by 6^ to reduce to yards, or by 16^ to reduce to feet. 

EXAMPLES FOB PBACTIOE. 

1. Reduce 40 ch. 25 1. to feet. 

40.25 X 4 = 161 rods = 2656^ ft Ana. 

2. Bednce 3 ch. 15 1. to inches. Ans, 2494.8 in. 

3. A surveyor finds the distance between two bridges to be 
340 chains ; how many miles apart are they ? 

4. A farmer runs a fence on each side of a lane 20 chains in 
length. How many yards of fence does he put up ? Am, 880 yd. 

5. An oblong field is 15 ch. in length and 
10 ch. in width. How many feet long is the 
fence that encloses it ? Ans, 3300 ft. 

The field has four sides, two of them 15 ch. long, and 
two 10 ch. long. Find, by addition, the length of all four 
sides in chains; then reduce to feet 

6. How many rods long is a fence that surrounds an oblong 
field 12 chains long and' 9 chains wide? Arts, 168 rd. 

7. A man walks round a three-sided field, whose sides measure 
respectively 10, 8, and 4 chains; how many yards does he walk? 

SQUARE MEASURE. 

247. Square Measure is used in measuring surfaces; 
such as land, the walls of rooms, floors, &c. 

Bedte the Table of Surveyors* Measure. How may links be written ?— 246. Give 
the rule for reducing chains and links to rods.— 247. In what is Square Measure used? 

1 
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S48. A Bqoan ia a fignre that has 
ftmr «<iual tAden perpeudicular one to 
another, — that is, leaoing no more to 
one Mile than the other. 

A S<|uare Inch is a square -whose 
*lh^ are each an inch long. A Square 
i-'iHit ix a wiuarc whose sides arc eaeh 
a foot long. 

Table. 
144 square inches (sq. in.), 1 square foot, tq. ft. 
fl square feet, 1 square yard, aq. yi 




30J SJiuarc yards, 
40 B'luare rods, 

4 roods, 
040 acres, 



1 square rod, sq. rd. 
1 rood, . . . . B. 

1 acre A. 

1 Bqnare mile, sq. mL 

5= ™ 

80i = ilii = M«M 

1210 = 10890 = 1668160 

4840 — 48B80 = 6272640 

= BOS7600 — 21878400 = 4014488600 

249. HtoiMHniltcrB often estimite their wott by the sqiiare foot ; pin* 
lercn uul paien, b; the Bqutre jnni 

260. 13 inches nuke s f<mt, bnt 
144 fquare inches make ft tquari: fuoL 
Why T— Look at the fipn« on the rishl. 
Suppose each of its Bides to b u I foot 
long; it wUl then represent o. ptiuare' 
foot Each side la divided Into 1 1 e<]iLil ; 
p«rti,re[ffeKiiting Inches. Bjiiraning' 
Unes across the figure &om the Inch 
divisliBia, we form a number of amaJl 
■qoaHfl, eadi of which represents I 
«quarc In*. It will he seen that the 
1 si|. ft. conttina 12 rows of 12 squuro 
incbcK rooh, making in aJ] 144 ^q. iu. 

So, 1 jd. = 8 ft. Then 1 sq. yd. 
1 rd. = BJ jd. Then " 




workr—aoo. BbuwiFhyUHtblltU 



« Foott Bedta t> 
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251* Boods and acres have no correepondiiig dcnominatioB in linear 
measure ; hence we do not say sgitare roods or square acres. — A square 
rod k also called a pole or perch (P.) ; and a square mile of land, a nectioti, 
A totonship is a subdivision of a countj, containing 86 square miles or 
sections. 

252. The space contained in a surface is called its 
Area, or Superficial Contents. To find the area of a 
[bur-sided figure whose sides are perpendicular one to 
another, multiply the length by the breadth. 

The length and breadth must be in the same denomination, and the 
inswer will be in the corresponding denomination of square measure. 

Thus, in the figure, the length is 12 in., the breadth 12 m. ; the area 
19 12 X 12 sq. in. A length of 12 in. and breadth of 2, ^e an area of 
12x2 sq. in., as will be seen by counting the squares in the two uppermost 
rows of the figure. A length of 12 in. and breadth of 3, make an area of 
12 X 8, or 86, sq. in., &a 

258. Surveyors, taking the dimensions of land in chains, 
on multiplying the length and breadth together, get the 
area in square chains, 10 of which make an acre. Hence, 
to reduce square chains to acres^ divide by 10. 

EXAMPLES FOB PBAOTIOE. 

1. Reduce 10638 sq. ft. to square rods, &c 

Divide by 9, to reduce to sq. yds. 9) loegg gq. ft. 

Divide the quotient by 30J, or ^ to — 77^ ^^ ^;| 

reduce to sq. rods. To divide by H^, ^^^^ ^- ^^ 

molt^y by the fraction mverted jIt- 

Multiplying by 4 reduces the sq. yds. to 121)4:728(39 sq. rd. 

quarters of a sq. yd., and on dividing by 863 
121 we get 89 sq. rods, and 9 quarters 
of a sq. yd. remainder. Reduce the re- 
mainder to sq. yards by dividing by 4. 

Aft&c multiplying by t Jti Sierefore, 4) 9 quarter-sq.-yd. 

to reduce square yards to square rods, "24 gq. yd. 

if there is a rernaindery divide it hy 4, to -^^ °H« J 

wring it to square yards, Ans. 39 sq. rd. 2^ sq. yd. 

2. Reduce 1793664 sq. in. to roods. Ans. 1 R. 6P. 22f sq, yd. 

251. Why do we not say nqtiare roods or square aeresf "Wbalt is a sqinre rod 
ilso called ? What is a Section ? What is a Township ?— 2d2. What is meant by the / 
Area or Superficial Contents of a surface ? Give the rule for finding the area of a four* 
sided flgnro whose sides arc perpendicular one to another. What will be the denoml- 
natkm of the answer? Apply this rule in the given example. — ^868w How Hiany 
square chains make on acre ? Qi vu the rule for reducing square chains to acrea. 
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8. Reduce 3 A. 27 sq.rd. to square inches. ^n«. 19876428 sq. in. 

4. Reduce 1118448 sq. in. tosq. rods. Am. 288q.rd. IGsq.yd. 

5. In 8 sq. mi. how many perches ? 

6. How many acres in \\ sections (§ 251) ? 

7. How many acres in a township (§ 251) ? 

8. Reduce 262683 sq. ft. to acres, &c. Arts, 6 A. 4 P. 26 sq.yd. 

9. Reduce 45 A. 3 R. 21 P. to poles (§ 251). AnB. 7341 P. 

10. How many sq. yards in a garden 5 rd. long hy 4rd. wide? 

See82M. Brd.x4rd. = 20 8q.rcL Reduce 20 sq. rd. to sq. jardB. 

11. How many sq. yards in a court, 20 ft. long, 18 ^ wide? 

12. A piece of land is 45 chains in length and 30 in breadth. 
How many acres does it contain (§ 258) ? Ana. 135 A. 

13. How many acres in a field, 40 rd. long, 24 rd. wide ? Ans, 6. 

14. How many square rods in a garden 100 feet by 90 ? 

15. In a tract measuring 60 chains in length and 53.50 chains 
in width, how many acres? Ans, 321 A. 

16. How many square yards of oil-cloth will be required to 
cover an office 18 feet by 14 feet ? 

17. How many yards of yard-wide carpeting will bo needed to 
cover a room 27 feet by 16 feet? Ans, 48 yd. 

18. At 35 cents a square yard, what will it cost to plaster a 
wall 15 feet high and 54 feet long? Ans, $31.50. 

19. What will be the cost of a piece of land 80 rods square, at 
$45.50 an acre ? Ans. $1820. 

CUBIC MEASURE. 

254. Cable Measure is used in measuring bodies, which 
have length, breadth, and depth or thickness ; as stone, 
timber, earth, boxes, &c. 

256. A Cube is a body bounded by six equal squares. 

A Cubic Inch is a cube, one inch long, one inch broad, 
and one inch thick. Each of its six sides, or faces^ is /a 
square inch. 

. 254. In wMt is Cubic Measure used ?~265. What is a Cube ? What la a Cubic 







CUBIC UEASUBB. 

The eognTing Tcpresents a Cubic Yard. 
Ilia I TBid, or 8 feet, in length, breadtb, 
lod depth. It will be seen that each of 
ilssii faces ia 1 square jard, or 9 {3 x S) '' 
square feet ^ 

The top of this cube conlaina 9 square '- 
feet Hence, if it were only 1 foot deep, = 
il mold conuin 9 cnbic feet. As it is 3 "^ 
Ceet deep, it coDtaios 8 times 9, or 27, -' i 
aihic feet B«sice 27 cubic feet moke 1 
rabie jard. 

So, 13 X 12 X 12, or 1728, cuMc incbet make 1 cubic Ibot 

Table. 
1728 cubic inches (cu. in.), 1 cubic foot, co. ft. 
27 cubic feet, 1 cubic yard, cu. yi 
40 cu. ft. of round, or j 
60 cu. ft. of hewn timber, ) 
16 cubic feet, 1 cord foot, . . cd. ft. 
8 cord feet, 1 cord, Cd. 



1 ton or load, T. 











CT.ft. 




en. In. 










1 










1 




a? 




4SSS6 


1 








16 




37648 


e 


= 


— 


= 


138 


= 


231184 



1 

256. The tOD in (his Table is a measured ton ; (he avoirdupois ton 
Is a (on of weight. Round timber is wood in its naturcil slate. A Ion of 
niand timber consists of as much as, when hewn, will make 40 cubic feet. 

287. A cord of "ood ia a pile, 8 (t. long, 4 ft. wide, and i ft. high. 
Unmplyii^ these dimensions together, we find 128 cubic feet in the cord. 
One foot in lengtb of sucli a pile is called a coni foot 

258. Cubic Measure ia used in estimating tho amount of work in solid 
■nasoniy, in digging cellars, making embaiUunents, &c 

259. The space contained in a cube or other solid is 
called its Solidity, or Solid Contents. To find the solid 
contents of a body with six faces perpendicular one to 
another, multiply Us length, Jyreadth, and depth together. 

What doea the engraving repMsent ( How does It ehdw tlial ST cable feet inike 
IcDbiojwdr Beclte Ite Table of Cnble Ueuure.— £M How docs tba ton In Ibis 
Table HBtit ttnm the arolrdupola ton F Wbal Is meant by rouDd timber!— 2ST. Wbut 
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The dimensions must be in the same denomination, and the answer 
will be In the corresponding denomination of cubic measure. Thus, let it 
be required to find the soUd contents of a box, 6 ft. long, 4 ft. wide, and 
86 inches deep. 

86 in. = 3 ft. 6 X 4 X 8 = 72 cu. ft. Ana, 

EXAMPLES FOB PRAOTIOE. 

1. How many cnbio inches in 48^ en. jd. ? Ana. 2029536 en. in. 

2. Reduce 264884 cu. in. to cu. yd. Ana. 6 cu. jd, 18 cu. ft. 
8. How many cubic feet in 120 cords ? 

4. How many cords of wood in a pile, 26 feet long, 4 feet 
wide, and 8 feet high.? 

25x4x8 = 800 CO. ft 800-«-128 = 6iC<l. Am. 

5. How many cords in a pile of wood, 48 feet long, 4 feet 
wide, and 10 feet h^h ? Arts. 15 Cd. 

6. Eeduce 56 cubic yards, 26 cubic feet, 943 cubic inches, to 
cubic inches. 

7. What will it cost to dig a cellar, 30 ft. long, 20 ft;, wide, 
and 9 ft. deep, at 62} cents a cubic yard ? Ana. $125. 

Uow many cubic feet in the cellar (§ 259) ? How many cubic yards ? Multiply 
by the price per cubic yard. 

8. At 75 cents a cubic yard, what will it cost to dig a cellar, 
36 ft. long, 18 ft. wide, and 10 ft. deep ? 

9. What will it cost to make an embankment containing 
999999 cu. ft. of earth, at 70 cents a cubic yard ? 

10. At $3.50 a cord, what is the value of a pile of wood, 32 
ft. long, 4 ft. wide, and 7 ft. high ? Aria. $24.50. 

11. At £1 5s. a cord, what is the value of a pile of wood, 48 ft. 
long, lOf ft. high, and 4 ft. wide? Ana. £20. 

12. How many cubic inches in 8f cords of wood ? 

LIQUID MEASURE. 

260. Liquid or Wine Measnre is used in measuring 
liquids generally ; as, liquors (beer sometimes excepted), 
water, oil, milk, &c. 

260. In what is liquid or Wine Measure used? 
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Table. 

4 gills (gL) make 1 pint, 

2 pints, 1 quart, • 

4 quarts, 1 gallon, . 

31|^ gallons, 1 barrel, . 

2 barrels (63 gaL), 1 hogshead, 

2 hogsheads, 1 pipe,. . 

2 pipes, 1 tan, • • 



tan. 
1 = 



pi. 
1 
% 



hhd. 
1 
2 
4 



bar. 
I 
2 

4 
8 



gaL 
1 

8U 

63 
126 
262 



1 

4 

126 

202 

604 

1008 



. pt. 

• qt. 

. gaL 

• bar. 
. hhd. 
. pi 

• ton. 



pt 
1 

2 

8 

262 

604 
1008 
2016 



gl. 

4 

8 

82 
1008 
2016 
4032 
8064 



42 gallons make 1 tieroe (liar.) ; 2 tierces, 1 puncheon (pun.). 

261. Liquids are put np in casks of different sizes, called barrels, 
tierces, hogsheads, puncheons, pipes or butts, and tuns ; but these casks 
seldom contain the exact number of gallons assigned them In the Table. 
The contents are found bj gauging, or actual measurement — ^When the 
barrel is used in connection witii the ci^acity of dstems, vats, &c., 81 ^ 
gallons are meant ; in Massachusetts, 32 gallons. 

268. ^e wine gallon of the United States, which is the same as the 
Windiester wine gallon of England, contains 231 cubic inches. The Im- 
perial gallon, esttSi)lished in Great Britain by act of Parliament in 1826, 
contains 277.274 cubic inches, or about 1.2 of our wine gallons. 



EXAMPLES FOB PBAOTIOE. 

1. Reduce 30 gaL 3 qt. 1 pt to gills. Ans. 988 gi. 

Multiply 80 gal. by 4, to rednee them to qnarts, and add tn 8 qt Multiply the 
quarts thus obtained by 2, to reduce them to pinta, and add in 1 pt Multiply the 
pints thus obtained by 4, to reduce them to gills. 

2. Reduce 72 gal. 1 pt 3 gi. to ^s. Ans. 2811 gi. 

3. Reduce 180024 gi. to hhd., &c. Ans. 89 hhd. 18 gal. 3 qt 

4. How many pipes are needed, to hold 23184 pt of wine? 

^m^^^m^^^^^^^^l^^^^^^^-^^^— ■ ■ ■ ■■^t^p— ^M^p^^^^M^^lM I I ■ I IM..« [■■■■■■III I , I ^M -- 

Becite the Table. How many gallons in a tierce ? In a puncheon? — ^261. Name 
the casks of different sices in which liquids are put up. How are their contents 
found? When the barrel is used in connection with the capacity of cisterns, how 
many gallons are generally meant? How many in Massachusetts?— 262. How many 
cubic inches does the wine gallon of the United States contain? Tbo Winchester 
wine gallon of England ? The Imperial gallon ? 
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6. How many barrels in 2100 gal. ? 210O x 2 = 4200 

As many as 8U galL are contained times in .^.^^ , ao aa ao «a«» 

2100 gall. 81i = -•,'k Multiply by the divisor *^"" -«- 03 — 00, 4^ reilL 

inverted, A* Multiplying by 2 reduces the gal- 42 ^ 2 = 21 
Ions to half-gallons, and on dividing by 68 there 

is a remainder of 42 half-gallons, which we divide AriA 66 har 21 iWiL 

by 2, to reduce them to gallons. * * ^ 

6. How many quarts in 3^ hogsheads? 

T. How many pints in 1 tierce, of 42 gallons? 

8. How many gills in 1 hd. holding 61 gall. 8 qt 1 pt. ? 

9. How many pints in 3 tuns? 

10. What cost 15 gal. of kerosene, at 20 c. a qt. ? Ans, $12. 

11. What cost 24 qt. of wine, at $5.50 a gal. ? Ans. $33. 

12. What cost 82 qt. of oil, at 98. a gaL ? Ans. £3 12s. 

13. How many quart bottles can be filled from a puncheon 
of rum? ^7i». 836 bottles. 

14. How many gallons will a cistern hold that has a capacity 
of 10 barrels? 

15. Beduce the following to gills, and add the results : 15 gaL 
1 pt. ; 19 gal. 3 qt. ; If pt. Ans. 1123 gills. 

16. Ecduce the following to gallons, and add the results: 
740 qt.; 608 gi.; 312 pt. Ans. 243 gal. 

17. A milkman mixes a gill of water with every pint of milk. 
How many gallons will he thus make out of 48 quarts of pure 
milk? Ans. 15 gal. 

BEER MEASURE. 

263. Beer Measure was formerly employed in measur- 
ing beer and milk. It is now but little used, wine meas- 
ure having for the most part taken its place. 

Table. 

2 pints (pt.) make 1 quart, . . . . qt. 
4 quarts, 1 gallon, .... gaL 

36 gallons, 1 barrel, .... bar. 

1^ barrels (54 gal.), 1 hogshead, . . . hhd. 

263. In what was Beer Measure formerly employed ? What is ssiid of Its use at 
the present day ? Becitc the Tabic of Beer Meabore. 
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DEY MEASUEB. 






hhd. 
1 = 


qt 

gal. 1 

bar. 1=4 

1 = 36 = 144 

IJ = 64 ±= 216 


zz 


pt 

2 
8 

288 
482 
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The beer gallon contains 282 cubic inches. The gallon, quart, and 
pint of this measure, are therefore greater than those of Wine Measure. 
1 gaL beer measiu% = IH &^ ^"^^ measure. 

EXAMPLES FOB FBAOTIOE. 

1. Hednce 3^ hhd., beer measure, to quarts. 

2. How many quarts in 5 barrels, beer measure ? 
8. Reduce 9640 pt. to barrels, beer measure. 

4. At 7 c. a quart, what cost 5 bar. of beer ? Ans. $50.40. 

5. What costs 1 hhd. of porter, at 12 c. a qt. ? Ans, $25.92. 

6. If a barrel of ale costs $11.52, what is the cost per pt. ? 

7. One third of a hhd. of porter has leaked out. How many 
qnai-t bottles can be filled from what remains ? Ans. 144. 

8. If a man buys a barrel of beer for $8.75, and retails it at 
9 c. a quart, how much does he make ? Ans. $4.21. 

DRY MEASURE. 

264. Dry Measure is used in measuring grain, seeds, 
vegetables, roots, fruit, salt, coal, and other articles not 
liquid. 

Table. 



8 quarts, 


t.^ iiian 


1 peck, . . 




. . pk. 


4 pecks. 




1 bushel, 


. 


. . bu. 


36 bushels, 


t 


1 chaldron, . 

qt. 


. 


. . chaL 

pt. 






pic. 1 


3S 


2 




bn. 


1 = 8 


^ 


16 


chal. 


1 = 


4 = 32 


= 


64 


1 = 


36 = 


144 = 1152 


~^ 


2304 



How many cubic incbcs does the beer gallon contain? How many wine gallons 
^oes 1 beer gallon equal ?— 264. In what Is Dry Measure used ? Becite the Table. 



154 BEDUCnOK. 

266. The TJ. Si standard bnshel is the Winchester bushel of Gre«* 
Britain, which contains 2160.42 cubic inches. 

1 qt of Dry Measure = 1^ qt nearly of Wine Measure. — ^What is cafled 
the Small Measure contains 2 quarts. 

266* Foreign coal is imported by the chaldron. American coal is 
bought and solc^ in large quantities, by the ton; in small quantities, by 
thebushd. 

EXAMPLES FOR PKAOTIOE. 

1. Reduce 23 bo. 2 pk. 7qt. to pints. Aru, 1518 pt 

2. Reduce 18564 pt to bushels, &c. Ans, 290 bu. 2qt. 

3. How many pecks in 42 chaldrons? 

4. Reduce 15 bu. 6 qt to pints. 

5. How many small measures in 25 bushels ? 

6. At 9 cents a quart, what will a bushel of peaches cost ? 

7. How much will a grocer make on 14 bushels of potatoes, 
if lie buys them at 75 cents a bushel, and retails them at 12 oents 
a half peck ? Ans. $2.94. 

8. Reduce the following to pints, and add the results : 7qt; 
5 bu. 3 pk. ; 2 pk. 6 qt. Ans. 426 pt 

9. Reduce the following to pecks, and add the results : 14 chaL ; 
240 pt ; 19 bu. ; 136 qt Ans. 2124 pk. 

10. How many barrels, holding 2} bushels each, will 40 chal- 
drons of coal fill? 

11. Reduce 1879 bo. 3pk. to quarts. 

TIMB. 

267. The natural divisions of time are the year and 
the day. The year is the period in which the Earth 
makes one revolution round the Sun; the day^that in 
which it makes one revolution on its axis. 

The year is divided into twelve calendar months ; the 
day, into hours, minutes, and seconds. 



265. What is the standard bushel of the U. S. ? How many cubic Inches docs It 
contain ? How many wine quarts does a quart of dry measure equal ? What is the 
Small Measure ?— 26«. How is foreijs^ coal imported ? How is American coal bought 
and sold ?—26T. Name the natural divisions of time. What Is the year? What is 
the day ? Into what is the year dl vitltd ? Into what Is the dnj divided ? 



DIYXSIOZYS OP TIME. 



155 



Tablb. 





60 seconds (sec.) 


make 1 minute, • . 


• min. 




60 minutes, 




1 hour, . . . 


. li. 




24 hours, 




1 day. • • • • 


. da. 




1 days, 




^ ^im%mw ^ ■ • • • 
J. TT CCKj • • • 


. wk. 




365 days or 




) 






12 calendar months, f ^ y^^y 


• y^'- 




366 days, 




1 leap year. 






100 years, 




1 century,. • 

mtn. 
h, 1 


• cen. 

= 60 




da. 




1 = 60 


= 8600 




vk. 1 


— 


24 = 1440 


= 86400 


y« 


I = 7 


— 


168 = 10080 


= 604800 


1 


= 62| = 865 


= 


8760 = 525600 


= 31536000 



268, The twelve calendar months, with tlie number 
of days they contain, are as follows : — 



OATS. 

1st nia Januaiy (Jan.) 81. 

2d mo. February (Feb.) 28. 

8d mo. March (Mar.) 81. 

4tii mo. April (Apr.) 80. 

5th mo. May (May) 81. 

6th mo. JoDe (June) 80. 



OATS. 

1th mo. July (July) 81. 

8th mo. August (Aug.) 81. 

9th mo. September (Sept.) 80. 

10th mo, October (Oct) 81. 

11th mo. November (Nov.) 80. 

12ih mo. December (Dec.) 81. 



269. The days in these months, added together, make 
366 days in the year. But the solar year exceeds this by 
nearly six hojsrs, its exact length being 365 days 5h. 
48 min. 49.7 sec. To cover this excess, every fourth year 
(except three in four centuries) is made a Leap Year of 
366 days, the additional day being placed at the end of 
February, the shortest month, which then contains 29 
days. Leap Year is also called Bissextile. 

Every year that can be divided by 4 without remainder, as 1868, 1872, 
1876, is a leap year, except the years that are multiples of 100 and are 

Redto the Table.— ^268. Name the twelve calendar months in order, with the 
mmibcr of days they contain. — ^209. How many days in these twelve months ? What 
is the exMt length of the solar year? What provision is made for covering; the dif- 
ftn^ncc between the common and the solar year ? What other name is applied to 
Leap Year? What years are leap years? 



le jmz IVOO will not be B le^ jta, lol 

270. In buainces coTculaUons, 30 dtya are gencrall? allowed to U> 
moDth. In comiooD luigiuge, the term moiilk ia often applied to anil 
tiTval of 4 Wfela. 

The foUowtng I'loee will help the pujnl to lemember the number <i 
dnjB in each caleDdar month : — 

" Thirty days hath September, 
April, June, and November ; 
All the rest haTO Ihirty-ooe, 
Eicept FebruttTj aloQo; ' 

Which hoB hut four and tventj-four, 
And erciy leap jew one day more." 

271. The following Table n-ill be found useful :— 
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335' 306 [ 



ExAMFLE. — How many daja from Nor. S, 186S, to the lOlh of the 
following April f — find Nov^nbcr in the vertical column on the lefl^ and 
April over the top. At the intersection of these two lines we find IBl, 
which is the number of days from NoTcmbcr fl, 1866, to April 6, 1866. 
To April 15 will be S more dajs; 151 + 9 = 160, the number of dajs 
required. 

One more day than ia given in the above Table must be allowed for 
intervals embracing the end of February' falling m a leap year. 
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To what Is Iho 1 
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SXAMPLBS FOB PBAOTIOB. 

1. Rednoe 9 jr. 3 da. 59 min. to seconds. Ans, 284086740 sec. 

2. Reduce 63142980 sec. to years, &c. Am, 2jt, 19 h. 43 min. 

3. How many seconds in a solar year (§ 269) ? Ans, 31556929.7 

4. How many leap yeai's from the year 1800 to 1900? 

5. How many days from Apr. 14, 1865, to Dec. 81, 1865? 
'See Table.) To October 9, 1865 ? To Aog. 29, 1865 ? 

6. When 4| hours of a day have passed, how many seconds 
remain ? 

7. How much time will a person waste in a year, who wastes 
ten minutes every day ? Ans. 2 da. 12 h. 50 min. 

8. If a clock loses 8 sec. every hour, how many minutes too 
slow will it be at the end of a week ?. Ans. 8 min. 24 sec. 

9. Find the length in days, &c., of the lunar month, which 
contains 2551443 seconds. Ans, 29 da. l2 h. 44 min. 3 sec. 

10. If a person's income is 1 c. a minute, what will it amount 
to in the months of June, July, and August ? Arts, $1324.80. 

CIRCULAR MEASURE. 

272i Circular Measure is used in connection with 
angles and parts of circles. 

273. A Circle is a figare bounded by a curve, 
every point of which is equally distant from a point 
witlun, called the Centre. 

The Circumference of a circle is the curve that 
bounds it A Diameter is a straight line drawn 
through the centre, terminating at both ends in the 
circumference. A Radius (plural radii) is a straight 
line drawn from the centre to the circumference, 
and is equal to half the diameter. 

The Figure represents a Circle : ABCD is the circiunference ; E, the 
centre ; AC, the (Uameter ; EA, EB, EC, are radii. 

An Angle is the difference in direction of two straight lines that meet 

A Right Angle is an angle made by one straight line meeting another 
in such way as to make the two adjacent angles equal, — ^that is, so as to 
incline no more to one side than the other. In the above Figure, BEA 
and BEC are right angles. 

272. With what is Circular Measure used in connection f—278. What Is a Circle? 
What is the Circaniferoncc of a Circle ? What is a Diameter? What Is a Hadius ? 
What is an Angle ? What is a Kight Angle ? 
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274. Every oircle may be divided into 360 equal partfiK, 
called Degrees. The actual length of the degree will of 
course depend on the size of the circle. A degree is 
divided into 60 equal parts, called Minutes ; and a minute 
into 60 equal parts, called Seconds. 

Table. 

60 seconds (") make 1 minute, . . . ' 

60 minutes, 1 degree, . , . ** 

30 degrees, 1 sign, . . . , S. 

12 signs, 1 circle, . • • • C. 

1' = 60' 

S. 1° = 60 = 8600 

C. 1 = 80 = 1800 = 108000 

1 = 12 = 860 = 21600 = 1296000 

275. ^e S^ ^s ^1^ 0^7 '^^ Astronomy. — 1 minute of the circum- 
ference of the earth constitutes a geographical or nautical mile, which,- as 
we have seen, is about 1^ statute miles. 

EXAMPLES FOB PRACTICE. 

1. How many seconds in } of a circle? -i/w. 324000'. 

2. Reduce 40^ 41' 42' to seconds. Am. 146502'. 
8. Reduce 251989' to degrees, &c. Am. 69** 59* 49'. 

4. How many minutes in two signs ? 

5. How many geographical miles in 5° of latitude? 





276. PAPEB. 




24 sheets make 1 quire. 




20 quires, 1 ream. 
2 reams, 1 bundle. 




5 bundles, 1 bale. 


bale. 
1 


quire. sheets. 

ream. 1 ::= 24 

bundle. 1 = 20 = 480 

1 = 2 = 40 = 960 

= 6 = 10 = 200 = 4800 



274. Into whnt may crery circle bo divided ? How is a dejrreo divided ? How 
Is a minato divided ? Recite ttio Tablo of Circular Measure.—275. In what alone is 
the Sign used? What does 1 minute of the circumference of the earth constitute f 
—276. Recite the Table used in connection with paper. 
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877. COLLECTIONS OF UNITS. 

12 units make 1 dozen, doz. 
12 dozen, 1 gross. 

12 gross, 1 great gross. 

20 units, 1 score. 

dot antts. 

gross. 1 =r 12 

gmt gross. 1 = 12 = 144 

1 = 12 = 144 = 1728 

EXAMPLBS FOR PEAOTIOK. 

1. How many sheets in 10 bundles of paper? 

2. If paper is $6 a ream, what does it cost a quire? 

8. A bookseller bought 10 reams of paper, at $2} a ream ; he 
retailed it at 1 cent a sheet What was his gain ? Ana, $23. 

4. How many reams of paper will be needed for 1000 books, 
if each book requires a dozen sheets ? Am. 25 reams. 

6. If a score of boys have each 5 boxes of pens, containing a 
gross apiece, how many pens have they in all ? 

6. A tailor uses 13 dozen buttons out of a great gross ; how 
many buttons has he left ? 

7. If a stationer manufactures 48 dozen copy-books a day, 
excluding Sundays, how many great gross will he make in fifty- 
two weeks? Ans, 104 great gross. 

Reduction of Denominate Fractions, 
Common and Decimal. 

278. A Common Fraction or Decimal is called De- 
nomiBate when it is used in connection with a denomina- 
tion ; as, £\^ .25 oz. 

279. Denominate Fractions, whether common or deci- 
mal, are reduced, like integers, to lower denominations 
hy mnUiplication^ to higher denominations by division. 

277. Becite ibe Table relatin;;; to collections of imtts.— 278. Whcfi is a common 
frsetion or decimal called denominated— 9il9. How ore denominate Aroctions reduced 
to lower denominations ? To higher denomiuatiuns ? 
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280i Case L — To reduce one denotnincUe fraction to 
another of a lower denomination. 

Example. — Reduce i^ galL to the fraction of a gill. 

This is a case of Reduction De- n 4 2 4 2 

gccnding. MulUply the given fraction x-X-X-=- 

by 4 (since 4qt. = 1 gaL); by 2 (2pt. 11% 1117 

= 1 qt); by 4 (4 gi. = 1 pt). Cancel gj h 

such factors as are common, and mulu- ^^ >i , « -n 

ply together those that are left. ^'*'* T g^^^ 

Rule. — Multiply the given fraction by the number or 
numbers that connect its denomination with that of the 
required fraction, 

EXAMPLES FOR PRAOTIOE. 

1. Reduce y^J^ ton to tlie fraction of an oz. Ans. } oz. 

2. Reduce £t^ to the fraction of a penny. Ans. -^d. 
8. What fraction of a pint is -f^ of a bushel ? Ans, |f pt. 

4. "What part of a sq. foot is ggg^ooo acre ? Ans. ^f^ sq. ft 

5. What part of an inch is yrn/W ^f a i^© ? -^^- iH i°- 

6. What part of a second is g^ofooo of a ^^^ ' -^^- H ^^' 

7. What part of a quire is ^ of a bundle of paper ? 

8. Reduce yAt ^^ * pound to the fraction of a scruple. 

281. Case IT. — To reduce a denominate fraction to 
whole numbers of lower denominations. 

Example. — ^Reduce | of a bushel 2 

to pecks, &c. 

To reduce bushels to pecks, multiply by 4. 
Multiplying the numerator of the fraction by 
4 and divi^ng the product by its denominator, 
we get 2 J pk. Reduce the fraction, § pk., to 
quarts. Multiplying its numerator by 8 and 
dividing by its denominator, we get Sjqt. 
Reduce the fraction, 4q*» ^ pints. Multi- 
plying its numerator by 2 and dividing by its 
denominator, we get 5 pt Collect the intep^ers 
in the several quotients, and the last fraction, 
for the answer. 

2S0. What is tho first Cnae of the reduction uf denominate fhMjtions? Solve the 
^ven example. liecitc the rule.— 2S1. What is Case II. ? Go through tho given 
example. 
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Rule. — MuUiply the numerator of the given fraction 
hy the number that will reduce it to the next lower denomi- 
nation^ and divide hy its denominator. If there is a re- 
mainder^ muUiply and divide it in the same way ; and 
proceed thus to the lowest denomination. Collect the 
integers and the last fraction^ if any ^ for the answer. 

EXAMPLES FOR PRAOTIOE. 

Reduce the following to integers of lower denominations : — 

1. f of a pound Troy, Ans, 7 oz. 4 pwt. 

2. i of a sign. An8. 22° 30'. 

3. {^ of a cubic yard. Ans. 19 cu. ft. 1382| cu. in. 
i. ^ of a bar. (beer measure). Ans, 32 gal. 1 qt. 1^ pt. 

5. f mile (surveyors' measure). Ans, 45 ch, 71 li. 3.39f in. 

6. t of a great gross. Ans. 7 gross 6 dozen. 

7. fiz of a hundred-weight Ans, 12 oz. 12§ dr. 

8. 1^ of a long ton. Ans. 268 lb. 12 oz. 12t dr. 

9. I of a furlong. 

10. { of a shilling. 

11. How many acres, «fec., in a piece of land i mile long and | 
of a mile wide ? Ans, 142 A. 35 J sq. rd. 

Area = I X I = 2 sq. ml. Beduoo | sq. mi to acres, &c. 

12. Eequired the solid contents of a block of stone, 2i yd. long, 
H yd. wide, f yd. thick. Ans, 1 cu. yd. 21 cu. ft. 1036^ cu. in. 

282. Case IIL — To reduce one denominate fraction to 
another of a higher denomination. 

Example. — ^Reduce f of a gill to the fraction of a 
gallon. 

This is a case of Reduction Ascend- a -t 

ing. Divide the fraction : that is, raul* r. rr 

tiply its denominator by 4 (since 4 gi. 7x4x^x4 112 

= Ipt); by 2 (2pt = Iqt.); by 4 yt i ii 

(4qt. = Igall.). Cancel 2; multiply ^"*- TtT S^^ 

the remaining factors. 

Under Case I. we reduced i |y galL to f gill. Here we have reduced 

Recito the ralo for roducinfr n flonominatc fracticm to whole numbers of lower 
denominations.— 2S2. What is Case III. ? Solve the given example. How may it be 
picvcil? 
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f gill to tIi gftll Hence tlie operatioDfl in Cue L and Gmc IIL prorv 
<:ach other. 

RuLK. — Divide the given fraction by the numb^ or 
mimhera t/uzt connect its denomination with that of the 
required fraction, 

EXAMPLES FOB PBAOTTOE. 

1 . Roduco I of a rod to the fraction of a leagae. An$, jj^ lea. 

2. lioduco iVpt. to the fraction of a pnncheoiu Ant. j^pon. 
8. Reduce i fathom to the fraction of a mile. An$, y^ml 

4fiithom = 2 feet ^x^x^xi^xi = j^^^ 
4. What part of a gainoa is J of a crown ? Am. Jx ^ 

6. What part of an eagle is ^ of a dime ? Am, y^E. 
0. What part of a long ton is f of a pound? 

7. What part of a pound is 7*^ of a scruple? 

8. Wliat part of a circle is f of a second ? 

0. What part of a piece of 40 yards is a ndl of doth ? 
1 noil = i\j yd. T^tf X ^0 = ?k Ans. 

10. What part of 20 gallons is |^ of a pmt ? Am. t\j. 

11. What part of a five-acre lot is < of a perch ? Am. jh' 

12. What part of the month of Aug. is ^ min,? Am. ytAtv* 

283. Case IV. — To reduce one denominate member to 
the fraction ofanoth^\ 

Example I. — Rcduco 16s. 60!. 2 far. to the fraction of 
a pound. 

Roduco IBs. 6d. 2 far. to farthings, the 

lowcHt denomination mentioned : 16s. 6d. 2 far. = 794 ftr. 

Reduce £1 to the tame denomination: £1 =r MO far. 

794 far. = %%% of 960far. -,gi _ ^sm a^ 

Reduce this fraction to its lowest terms. **«° "" **° ^^ 

Example II. — Reduce 20 rods 2i^ yards to the fraction 
of a mile. 

If the lowest denomination given contains \y we must reduce both 
numbers to halves of that denomination ; if it contains thirds, to thirds, 

Oive the rule for reducing a rlonominato firaction to a higher denomination.-^ 
2S3. What is Case IV. ? Solve Exauiplc L If the lowest denomination given eon- 
tains \i what must we do ? If it contains thirds, what must wc do ? lUustrate this 
with Examiilc II. 



\ 
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%^ In this ezampley for instance^ we must reduce both numbers to half- 
^ards. 

20nl2JycL= 225 half-yards, 
1 mile =s 8520 half-yards. 
iftWr = 7\ft mile uliw. 

Rule. — Heduce the given nuwhere to the lotoest cfe- 
nomination in either. Of the numbers thtte reduced^ take 
the one of which the fraction is required for the denomp- 
nator^ and t/ie other for th>e numerator. 

EXAMPLES FOB PBAOTIOE. 

Bedace the following ; give the fraction in its lowest terms : — 
1. 8 bn. 1 pk. to the fraction of a chaldron* Ans, ^ ohaL 

3. 1 oz. 1 pwt 1 gr. to the fraction of a lb. Ans. -ff^lh. 
8. 5} oz. to the fraction of a stone. Ans. -ffg stone. 

4. 3^ CO. ft to the fraction of a cord, Ans. ^ cord. 

5. i incb to the fraction of a hand. Ans. -^ hand. 

6. 29 gaL 1 pt. to the fraction of a barrel. Ans. |f} bar. 

7. 1 English ell to the fraction of 1 French elL Ans. f ell Fr. 

Seduce both to the common denomination, qnarters. 

8. What part of 1 ch. 60L is 4^ inches? Ans. ^f^. 

9. What part of 6s. 8Jd. is 8s. 6d. ? Ans. Uf 

10. Bedace 5^ hoars to the fraction of a leap year. 

284. Cass V. — To reduce a denominate decimal to 
tohole numbers of lower denominations. 

Example. — ^Reduce .471875 lb., .4718751b. 
apothecaries' weight, to ounces, &c. ^ 

This is a case of Reduction Descending. o^- 6 1. 662600 

Ifultiply by 12, to reduce to ounces, pointing 8 

off the product as in muhdplioation of deci- dr. 5 1 .300000 

mals. Reserve the integer, and reduce the * 3 

ledmal to drams by multiplying by 8. Again ■ 

reserve the integer, and reduce the dedm^ to ^^ .900000 

jcruples by multiplying by 3. There being no ^Q 

Bteger, multiply tins product by 20 to reduce gr. 18.000000 

t to grains. Finally, collect the integers in j w ka Mi 

he several products for the answer. ^^' ^ ^^' ^ ^- ^^ S^- 

Becite tiie rale for redneing one denominate number to the Ih^tion of another.— 
!8i. What is Case T.f Go through the given example, explaining the Btepai 
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RuLB. — Multiply the given decimal by the number that 
will reduce it to the neost lower denomination. Treat the 
decimal part of the product in the same way^ and pro- 
ceed thus to the lowest denomination. Collect the integers 
in the several products^ with the last decimal^ if there i8 
one, for the answer. 

EXAMPLES FOB PBAOTIOE. 

1. Reduce .7251b. Troy to ounces, &o. Ana. 8oz. 14pwt 

2. Reduce .4156 cwt. to qr., &c. Ans. Iqr. 161b. 8oz. 15.86 dr. 
8. Reduce .75 bale of paper. Ans. 8 bundles 1 ream 10 qui 

4. Reduce .9 of a great gross to gross, &c. 

5. Reduce .002 bar. of beer to gallons, &c. Ans. .576 pi 

6. A lot is 50.3 rd. long, 29.25 rd. wide. What is its area in 
acres, &c. ? Ans. 9 A. 81 sq. rd. 8 sq. yd. 2 sq. ft. 125.1 sq. in. 

Area = 60.8 x 29.25 = 1471.275 sq. rcL Bednco 1471 sq. rd. to roods and acres. 
Bodnce .275 sq. rd. to sqnaro yards, &o. Combine the results. 

7. A cistern is 3.25 ft. long and wide, and 10 ft. deep. What 
is its capacity ? Ans. 8 cu. yd. 24 cu. ft. 1080 cu. in. 

8. A piece of land measures 32. 72 ch. by 41.86 ch. Required its 
area in acres, roods, and perches. Ans. 135 A. 1 R. 12 perches +. 

Area = 82.72 x 41.86 = 1853.2992 sq. ch. Diyiding 1858.2992 sq. ch. by 10 
(since 10 sq. ch. = 1 acre), we get 185.82992 acres. Bednce .82992 A. to roods and 
perches. 

9. What is the area of an oblong field, 8.5 chains in length and 
5.5 chains in width ? Ans. 4 A. 2 R. 28 sq. rd. 

10. How many degrees, &c., in .01 of a circle ? 

11. How many days, &c., in .12 of a year ? 

12. How many roods, &c., in .576 of an acre ? 

13. How many shillings, &c., in .49 of a pound sterling? 

285. Case VI. — To reduce a compound number to ths 
decimal of a higher denomination. 

Example. — Reduce 5 oz. 5 dr. 18gr. to the decimal of 
a pound. 

Becite the TM\<i for reducing a denominate decimal to whole numbers of lower 
denominations.— 2S5i. What is Case YI. ? Sol ye the given example. 
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B^in with the lowest denomination. Reduce ^\.. ^ ^ 

18 gr. to the decimal of a dram, which is the next D Ojlo.O gr. 

l^gher denomination given, by dividing by 60 .8 dr. 

(ance 60gr. = 1 dr.), annexing as many decimal 8^5 <)rlr 

nan^ts as may be necessary. Annex the result, ^ 



.3 dr., to the drams in the given number, and .6625 oz. 

divide by 8, to reduce to the decimal of an ounce. ^2^ 5 6625 oz 

Annex lie result, .6625 oz., to the ounces in Ihe — j-—* 

given number, and divide by 12, to reduce to the ^w«. .471875 lb. 
decimal of a pound. 

The processes in Case V. and Case VI. prove each other : — 
By Case V. .4718751b. = 5oz. 6 dr. 18 gr. 
By Case VI. 5oz. 5 dr. 18 gr. = .4n8'761b. 

Rule. — Divide the lowest denomination by the num- 
ber that will reduce it to the next higher denomination in 
the given number^ and annex the decimal quotient to that 
next higher. Treat this result in the same way^ and pro- 
ceed thus tiU the required denomination is reached, 

EXAMPLES FOB PBACTIOB. 

Reduce the following; prove the answers : — 

1. 2 gal. 2 qt. 1 pt. to the decimal of a hhd. Arts. .0416 hhd. 

2. 3s. 4Jd. to the decimal of a pound. Ans, £.16875. 

3. $5.10 to the decimal oi a double eagle. Ans. .255, 

4. 2 da. 8 h. 4 min. 6 sec. to the decimal of a week. 

6. 7cd. ft. 7 cu. ft to the decimal of a Cd. Ans. .9296875 Cd. 

6. 4 yd. 9 in. to the decimal of a rod. Ans. .772 rd. 

7. 9d. 2 far. to the decimal of a crown. Ans. .1583 crown. 

8. 2 cwt. 3 lb. to the decimal of a ton. 

9. 1 pk. 7 qt. 1 pt. to the decimal of a bushel. 

10. 10 1 23 to the decimal of a pound. 

11. 7 dr. 18 gr. to the decimal of an ounce. 

12. 8 pwt. 3 gr. to the decimal of an ounce. 

13. 16 rd. to the decimal of a mile. Ans. .05 mL 

14. 8 in. to the decimal of a fathom. Ans. .1 fathom. 

15. 1 lb. 12 oz. to the decimal of a stone. Ans. .125 stone. 

16. 24 lb. to the decimal of a long ton. Ans, .010714 long T. + . 

Becite the rolo for rodacing a compowid number to the decimal of a higher de- 
nomination. 
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HiscBLLAKEOCs QuiSTioifS. — In what denominfttions do American m8N 
chants keep their accounta ? Bntiah merohanta f What American ooia 
is nearest in value to the British shilling? To the British soYere^? 
Whj is Federal Money so called ? Sterling Monej ? 

Recite the three Tables used in connection with weight. For what ii 
A Yoirdupois Weight used? Apothecaries'? Troy? In which of theie 
is the pound the greatest? In which is the ounce the greatest? Is the - 
avoirdupois dram greater or less than the dram of apothecaries' weight? 
Is the grain of apothecaries' weight greater or less than the Troy grain! 
How many pennyweights is the dram of apotheca^es' weight equal to! 

What measure is used in reckoning distances? In surveying land! 
In expressing superficial contents ? In expressing sohd contents ? In 
estimating the amount of work in solid masonry ? In estimating surfaces 
to be plastered or paved ? In measuring drygoods ? What are the di- 
mensions of a cord of wood ? 

What measure is now generally used for liquids ? How are the con- 
tents of casks ascertained ? How many cubic inches in the wine gtllon? 
In the beer gallon ? Which is greater, the beer or the wine quart ? What 
is used in measuring grain and fruit ? Which is greater, the quart of 
dry or that of liquid measure ? In what two Tables do the second and 
minute occur ? How do the second and minute of Circular Measure differ 
from those of Time Measure ? 

286. MiSOSLLANEOUS EXAICPLSS, 

1. How many ducats, worth 9s. 3d. apiece, are equal in value 
to £74 ? Ans, 160 ducats. 

2. If a cannon-ball could move with uniform velocity 1000 
feet a second, how many miles, &c., would it go in a quarter of a 
minute ? 

8. How long would this ball be in reachmg the sun, which is 
95000000 miles from the earth ? Am. 5805 da. 13 h. 20 min. 

4. A cubic foot of water weighs 1000 oz. What weight of 
water will a cistern 3 ft. by 4 fl. across, and 10 ft. deep, con- 
tain ? Ans. 76 cwt. 

5. Required the area in acres, &c., of an oblong piece of land, 
.5 miles long and .3 miles broad. 

6. If three presses, each capable of striking off 1800 coins an 
hour, work, the first at quarter-dollars, the second at half-eaglea. 
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snd the third at dimes, what will be the whole amount coined in 
dght hours ? An8. $77040. 

7. A silversmith, having on hand 20 lb. of silver, uses 4 oz. 
18 gr. of it. What decimal is this of the amount he originally 
had? Ans. .0168229+. 

Ftnd w)iat deoimal it is of 1 Ih., S 285; it will be )\, as much of 20 lb. 

8. What were the solid contents of the Ark, which was 300 
cabits in length, 50 in breadth, and 30 in height — ^the sacred cubit 
being 22 inches ? Ana. 102700 en! yd. 16 cu. ft. 1152 cu. in. 

9. In two dozen botlies, each holding 1.1 qt., how many gal- 
lons^ dec. t Ans, 6 gal. 2 qt. 8.2 gL 

1.1 x24 = 26 .4qt lUdnoeM qt to gallons, and .4 qt to lower denominations 
•oeoi«ttBgtof284. 

. 10. An oblong piece of land measures 14 ch. 5 1. in width, and 
86 ch. 24L in length. How many acres, roods, and perches, does 
it contain ? Ant, 50 A. 8 K. 26.752 P. 

11. What part of on acre is an oblong lot 75 feet wide and 150 
feetinleng^? Jn^ffjA. 

12. What are the solid contents of a block of wood, f yd. long, 
I yd. wide, f yd. thick ? Am. 4 cu. ft. 1086J^ cu. in. 

13. How many acres, &c., are there in an oblong farm, \ mi. 
long, f mi wide ? 

14. K f of a chaldron of coal is consumed doily, how many 
bnahds wiU be used in a week ? 

15. If a thread 18 rods long can be spun from an ounce of 
silk, how many pounds of silk will be required for a thread 90 
miles long ? Ans. 100 lb. 

16. Beduoe | qt to the decimal of a bushel. 

te.tSqt .75-«-8 = .<W875pk. .09876 1- 4 = .0234375 bn. 

17. Bedaoe \ qt. to the fraction of a hhd. Ans, j^ hhd. 

To the fraction of a pint Ans, ^ pt 

To lower denominations. Ans. 1 gi. 

To the decimal of a gallon. Ans. .03125 gal. 

18. Reduce 13 1|3 to the fraction of a lb. Ans. i^s ^^• 

To the decimal of an ounce. Ans. .2 oz. 

19. Reduce ^ sq. rd. to lower denominations. 
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CHAPTER XIV. 

COMPOUND ADDITION. 

287. CompoTind Addition is the process of uniting two 
or more compound numbers in one, called their Sum. It 
combines addition and reduction ascending. 

Example. — ^Add 1 lb. 3 oz. 19 pwt. 23 gr. ; 2 oz. 15 gr.; 
3 lb. 17 pwt. ; and 2 lb. 1 oz. 8 pwt. 10 gr. 

That we may unite things of the same kind, we write pounds under 
pounds, ounces under ounces, &c., marking the denominations above. 

Beginning to add at the right, we find the sum 
of the grams to be 48. But 48 gr. = 2 pwt. Hence 
we write under the grains, and add the 2 pwt in 
with the other pennyweights. 

The sum of the pennyweights is 46. But 46 
pwt. = 2 oz. 6 pwt. Write 6 under the penny- 
weights, and add 2 to the column of ounces, ^^j^^ g g g 
The sum of the ounces is 8, which, not being 
reducible to pounds, we write under the ounces. The sum of the pounds 
is 6, which, not being reducible to any higher denomination, we write 
under the pounds added. Ans, 6 lb. 8 oz. 6 pwt 

288. Observe that in Simple Addition there is a similar reduction, 
when the sum of a column exceeds 9. As the orders increase in Talno 
tenfold as we go to the left, to reduce to a higher order, we divide the 
sum of each column by 10. That is, we cut off the right-hand figure, 
and place it as a retnainder under the column added ; while the left- 
hand figure or figures, being the quotient^ we add to the next column. 

289.— Rule. — 1. Write numbers of the same denomi- 
nation in the same column. 

2. beginning at the rights add as in simple numbers. 
Write each sum under the numbers added^ unless it can 
be reduced to a higher denomination; in which casCy 
divide by the number that it takes to make one of that 
denomination. Write the remainder under the numbers 
addedy and cany the quotient. 

8. Jhrove by adding in the opposite direction. 



2S7. What i:) Compound Addition? What processes does it combine f Go 
throujrh the given example, explaining the steps. — dS^ Show how in Simple Addi- 
tiiMft then» Is a (similar reduction. — 2S9i Ki'cite the nile Amt Compoand Additioo. 
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290. — ^ ft fraction occurs in the an- 
swer, it must be reduced to lower denomi- 
nations, if there are any, and the result 
added to the previous sum 'with the frac- 
tion omitted. Thus, in dividing yards by 
^J to reduce them to rods, a remiunder 
containing ^ yd. may occur, as in Example 
2. But t yd. = 1 ft. 6 m. We therefore 
add 1 ft. 6 in. to the integers of the answer 
first obtained. 



EXAMPLl 2. 

rd. yd. ft. 

Add 5 2 1 

6 3 2 

7 11 

19 1|J|1 
iyd. = 1 



6 in. 



Ans. 19 1 2 6 



A^/ 
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CAMPLES F0« P 


BAOTIOE. 


Add the following compoand nmubers : 


;— *■ 






1 


Cl) 








(2) 








(8) 


£ s. 


d. 


far. 


lb. 


5 


3 


B gr. 




rd. 


yd. ft. in. 


8 r 


8 


8 


1 


2 


7 


2 18 




19 


5 2 4 


8 


9 


1 




6 


5 


1 19 




2 


8 9 


1 9 


11 







3 


1 


16 






5 2 2 


7 


10 


2 


4 


7 


8 


1 16 




4 


117 


2 6 


10 


2 


2 


4 


6 


2 11 




11 


3 15 


8 1 


2 
(4) 





9 


1 


1 

1 


19 
(5) 




89 


3 9 

(6) 


ch. 


L 


in. 


1 


iq.rd. 


Bq.yd 


. sq.ft. sq.in. 




Cd. cd.ft. 


9 


41 


Ct^^t 




6 


29 


2 


93 




4 2 


14 


9 


5 




8 


80 


7 


86 




8 6 


8 


67 


8 




5 


18 





101 




82 3 


22 


16 


1 




3 


27 


6 


79 




15 7 


85 


82 


^ 




14 


14 


8 


128 




29 5 


90 


7 


3.56 




39 


80 


1 


91 




90 -7 


(T) 








(81 


1 






(») 


gal qt 


pt 


gt 


T. 


cwt. 


qr. 


lb. 


oz. 


stone lb. oz. 


1 8 


1 


8 


20 


17 


1 


15 


9 




5 12 4 


2 


1 


2 


41 


16 





4 


5 




7 11 7 


6 1 


1 


1 


16 


12 


8 


13 


12 




1 13 2 


2 3 


1 


2 


38 


18 


2 


11 


18 




12 10 3 



10. A jewellei; buys the following quantities of silver: 81b. 6 
pwt. ; 10 oz. 4 pwt. 21 gr. ; 8 oz. 20 gr. ; 3 lb. 6 oz. 8 pwt. 7 gr. 
How mnch does be buy in all ? 



000. If a fraction occurs in the answer, what must be done f 
8 
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ai) a«) 

00. jd. CO. ft. CD. in. mL fin;. id. yd. It 



28 


19 


1698^ 
8421 




47 


1 


29 


4 







6.6 




48 


22 




26 


6 


18 


8 


3 




8.1 




79 


8 


1257t 




59 


8 


7 


6 


1 




4.9 




52 


18 


208| 




86 


7 


26 


5 







11.25 




87 


14 


1265} 




84 


6 


88 


4 


1 




9.5 




65 


16 


1084H 




92 


4 


85 


4 


2 




10.76 




867 


19 


1173 




847 


5 


83 





2 




4.10 




(18) 




\ 




(14) 










(15) 




bo. pk. 


qt 


pt 


wk. 


da. 


h. 


mill. 1 


Bee. 




e 


/ 


tf 


14 2 


7 


0.5 . 


2 


2 


22 


42 


86 




8 


86 


24 


9 8 


5 


1.1 




6 


19 


81 


24 




4 


8 


14 


7 


8 


1.6 


8 


1 


18 


28 


29 




6 


9 


86 


« 2 


4 


0.2 




6 


13 


19 


59 




8 


25 


68 


18 1 


1 


1.5 


8 


4 


14 


57 


57 




2 


51 


43 



16. What arc the contents of fonr hogsheads, the first of which 
contains 68 gaL 2 qt. 1^ pt. ; the second, 60 gal. 3 qt. 1.75 pt ; the 
third, 62 gal. 1 pt. 8 gi. ; the fourth, 61 gaL 2 qt. 2 gu ? 

Ans. 248 gal. 1 qt. 1 pt. 2 gl 

17. How much wood in three piles, the first of which contains 
10 Cd. 6 cd. ft. 4 en. ft. ; the second, 12 Od. 12 cu. ft. ; the third, 
17 Cd. 1 cd. ft. ? 

18. A surveyor measures four distances ; the first he finds to 
be 40 ch. 59 1. 8 in., the second 28 ch. 48 L 5 in., the third 16.27 
ch., the fourth 12 ch. 7 in. What is the whole distance measured, 
expressed first in chains, &c., then in the denominations of linear 
measure? 

Ans. 97 ch. 801. 7.08 in.: Imi. Ifur. 29 rd. lyd. 10.68 in. 

19. How many yards in 8 pieces of cloth, containing respec- 
tively 24 Ells French 8 qr. 1 in., 28 EUs English 8 qr. 2 nails, 40 
Ells Flemish 1 qr. 1 mul IJ in. ? 

2i inches make 1 nail ; 4 nails, 1 qr. of a yd. ; 8 qr., 1 Ell Flemish ; 5 qr., 1 £11 
English ; C qr., 1 £11 French. Bednce the ells to the common den<»nination, quar- 
ters ; add the whole, and reduce the quarters to yards. Ans, 108 yd. 

20. Find the sum total in pounds, &c., of the following 
items : £20 10s., £1 63. 8d., 5 guineas 10s. 6d., 15 guineas, and 
£1 15s. 8id. Am. £45 2s. 5id. 
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21. A person owning a section of land (§ 251) bnys three addi- 
tional tracts, containing 347 A. 2 R. 27 sq. rd., 201 A. 19 sq. rd., 
and 417 A 8 B. 14 sq. rd. How much does he then own in all 7 

Am. 2 sq. mi. 826 A. 2 B. 20 sq. rd. 

22. How mnch coke in three carts, the first of which contains 
1 chal. 5 bo. 2 pk., the second 1 chol. 5^ bn., and the third 85 bn. 
3pk.t 

- 28. How mnch beer in four hogsheads, containing respec- 
tivelj 68 gaL 2 qt, 54gaL 1 qt. 1 pt., 52 gal. 8 qt 1 pt., and 51 gaL 
8qt. Iptt 

24* Add together 6 da. 87 min., 48 da. 5 h. 29 sec., 94 da. 19h. 
18 sec, 126 da. 7 h. 9 min. 8 sec., and 94 da. 16 h. 18 min. 6 sec. 
How many years in the som? 

25. How many yards in foor pieces of cloth, containing re- 
spectiyely 80 yd. 1 qr., 20 £Ils Er. 1 na., 24 Ells En. 1^ in., 82 Ells 
n. 2 qr. 2 na. f in. Ans. 115 yd. 



CHAPTER XV. 

COMPOUND SUBTRACTION. 

2921 Compoimd Subtraction is the process of finding 
tbe difference between two numbers, when one or both 
are compound. 

EzAHPLB 1. — ^From 20 lb. 5 oz. 3 dr. take 18 lb. 7 oz. 1 dr. Write the 
subtrahend under the minuend, pounds under pounds^ &c., marking the 
denominations above. Begin to subtract at the 
right 1 dr. from 8 dr. leaves 2 dt, which we ^' •*• ^' 

write in the column of drams. 20 5 8 

7 02. can not be taken from 5 oz. We there- 18 7 1 

fore take one of the next higher denomination j^^^ 1 14 2 
(1 \h,\ reduce it to oimces, and add it to the 5 oz. ; 
16 + 6 = 21. Then subtracting 1 from 21, we get 14, which we write 
under the ounces. — ^To balance the 16 oz. added to the minuend, we now 

202. What is Compoimd Sabtraction? Go through tbe given ezunple explain- 
ing the atepa. 
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add 1 lb. to the subtrahend ; 19 lb. from 20 lb., 1 lb. Answer^ 1 lb. 24 
oz. 2 dr. 

This process involves the same principle as carrying in Simple S«.it>' 
traction. In the latter, as the orders uniformly increase in value tenfold, 
we add 10 to the figure of the minuend when it is necessary, and to bal- 
ance it add 1 to the figure of the next higher order in the subtrahend. 

293. Rule. — 1. Write tJic subtrahend under the min- 
uendy placing numbers of the same denomination in the 
same column. Beginning at the righty subtract as in 
simple numbers. 

2. If in any denomination^ the subtrahend exceeds 
the minuend^ add to the latter as many as make one of 
the neoU higher denomination. Subtract^ and add 1 to 
the subtrahend in tJie next higher denomination. 

3. Frove by adding remainder and subtrahend. 

We may have to add 1 to the next higher denomination of the sub- 
trahend several times in succession. Thus, 
in Example 2, 6| yd. can not be taken from Example 2. 

4 yd. Add, therefore, to the minuend 6i yd., ^ j^^ ^ ^ 

which equal 1 rd. 4 + 6i = 9i. Subtracting -n-^— in i\ a 
6J from the sum, we get 8J yd., and adding ^l^ ^ on k2 

1 successively to the columns of rods, fur- ^ ^'^^ * ^^ *^\ 

longs, and miles, we find the remainder to be Rem. 3{ 
in each case. Ans, 8 J yd. 

If a fraction occurs in any denomination of the remainder, except the 
lowest, it should be reduced and added, as in Addition, § 290. 

294. To find the interval between different dates since 
the Christian era, Write the earlier date under the later, 
representing the month in each by its number (January, 
1 ; February, 2, &c.). Subtract, allowing 30 days to the 
month and 12 months to the year. 

Example 3. — Washington was bom Feb. 22, 1732. 
How old was he July 4, 1776 ? 

Represent July, the seventh month, by 7 — . ^' ™J*' 

and February, the second month, by 2. Thirty ^^76 7 4 

days being allowed to the montli, we subtract 1782 2 2j 

22 from 80 + 4, and carry 1. Ans, 44 4 12 

, Show how the same principle Is involved in carrying in Simple Subtraction.— 
298. Beclte the rule. If fractions occur, how are we to proceed? Illastrato this 
with the given example.— 294. Give the mie for finding the Interval between differ- 
ent dates Binoe the Christian era. Apply this role to Example 8. 
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EXAMPLES FOB PBAOTIOE. 



From 
Take 


gaL 

25 

6 


(1) 

qt 

1 



pt 

1 
1 


3 
2 




(«) 

o / 

8 9 
3 6 


(8) 
" bu. pk. qt pt 

11 7 3 10 
34 4 3 6 1 


Ans. 


19 


1 





1 




5 2 


87 2 3 2 1 


ml tor. 

8 3 
5 5 


(4) 
rd. ytL 

25 

26 1 


ft. 

1 




IXL 

8 





A. B. 

9 
3 2 


(6) 
P. sq. yd. sq. ft. sq. in. 

30 1 7 26 
37 30 2 97 


2 5 
2 6 


38 
38 


4i 
5 


1 
1 




8 

6 = iyd. 

2 Ans, 


5 1 
5 1 


32 114 73 

2 36 = iiq.yd. 

32 1 6 109 ^7W. 


ch. 

20 
16 


(6) 
L 

8 
17 


in. 
3 
4i 




£ 

6 
6 


(T) 
s. 

6 
12 


d. 
lOi 


(8) 
hhd. bar. gaL qt pt 

4 10 10 
2 1 31* 1 1 


3 


90 


6i% 




13 


H 


1 31 3 1 



ilnd the value of the following. Prove each example. 

9. 25° 15' 31' — 18° 52' 49'. 

10. 20 guineas — 19s. lid. 2 far. Ana. 19guin. Is. 2 far. 

11. 1 mi. — 47 ch. 94 1. 6i in. Ans. 32 ch. 6 1. 1.42 in. 

12. 15 Cd. 4 cd. ft. — 10 Cd. 13| cu. ft. 

13. 30 gal. 3 qt. — 24 gal. 1 pt. 2 gi. 

14. 200 da. 13 h. 15 sec. — 195 da. 21 h. 49 min. 

15. 91b. 3oz. 1 sc. 19 gr. — 8lb. 2dr. 2sc. 6gr. 

16. 2 T. 9 cwt. 3 lb. 4 dr. — 3 qr. 24 lb. 15 oz. 13 dr. 

17. 3 wk. 10 h. 11 min. — 1 wk. 6 da. 49 min. 57 sec. 

18. 6 lb. 3 oz. 15 pwt. 15 gr. — 41b. 10 oz. 18 pwt. 22 gr. 

19. 9 sq. mi. 3 sq. rd. 8 sq. ft. — 1 R. 29 sq. yd. 100 sq. in. 

20. 11 cu. yd. Ill cu. in. — 8 cu. yd. 20 cu. ft. lOOOJcu. in. 

■ , 

* wine Measure. Carrying 1, we get 82 gal., which can not be taken from one 
harrel rednced to gallons (8I| gal.). Ilence we take two barrels, reduce to gallons, 
subtract, and carry two. 3li x 2 = 63. 63 - 32 = 81. Bcmember, in such a case, 

to carry 2. 

D 
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21. Henry Clay died June 29, 1852, aged 75 yr. 2 mo. 17day^ 
When was he born ? ^ Ans. April 12, ITTT-' 

22. Andrew Jackson was bom March 15, 1767 ; he became 
president March 4, 1829. What was his age at that time ? 

23. Shakespeare was bom April 23, 1564. How long from 
that time to the first day of the present year ? 

24. How old was Shakespeare at the time of Milton^s birth, 
December 9, 1608? Ans. 44 yr. 7 mo. 16 da. 

25. A note dated Dec. 30, 1862, was pud Nov. 8, 1865. How 
long had it mn ? Ans, 2 yr. 10 mo. S da. 

26. San Francisco is in 122° 23' west longitude, Baltim(»re in 
76° 37' west ; what is thehr difference of longitude ? Ans. 45° 46*. 

27. Longitude of Boston, 71° 3' 58' W. ; of Rome, 12° 28' 40' 
E. What is their difference of lon^tude ? Ans. 83° 82' 88*. 

Tho one being in west long., the other in east, to find the difif. of long., add. 

28. New York is in 40° 42' 43' north latitude ; ITow Orleans, 
in 29° 58' N. ; Charleston, in 32° 46' 83' N. What is ihe differ- 
ence of latitude between New York and New Orleans? Between 
New York and Charleston ? Between Charleston and N. O. ? 

29. Latitude of St. Louis 38° 27' 28' N. ; of Cape Horn, 55° 
58' 40' S. What is their difference of latitude? Afis. 94° 26' 8'. 

The one being in norffi lat, the other in south, to find the diff. of lat, add. 

30. A grocer, having on hand 17cwt. 8 qr. 5 lb. of sugar, buys 
5 cwt. 20 lb. more, and then sells 12 owl 1 qr. 5 lb. 8 oz. How 
much has he remaining ? Ans, 10 cwt. 2 qr. 19 lb. 8 oz. 

31. From a piece of cloth contmning 37 yd. 1 nail, are cut 6 yd. 
3qr. 2 nails, and afterwards 8 yd. 3qr. 2na. lin. How much is 
then left ? Ans. 21 yd. 1 qr. IJin. 

32. Napoleon was bom Aug. 16, 1769; Wellington, May!, 
1769. Which was the older, and how much ? 

33. How old was Napoleon when the battle of Waterloo took 
place, June 18, 1815 ? How old was Wellington ? 

34. A druggist, having bought 1 lb. 8 | of salts, put 4 1 3 3 13 
in one bottle, and 85 2 3 19 gr. in another. How much did what 
was left weigh? Ans. 7 1 3 3 23 1 gr. 

85. From lib. Troy take 10 oz. I7pwt. 18gr. 
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CHAPTER XVI. 

COMPOUND MULTIPLICATION. 

295. Compound MnltiplicatioiL is the process of taking 
a componnd number a certain number of times. It com- 
bines multiplication and reduction ascending. 

Example. — ^Multiply 4 gaL 2 qt. 1 pt. 3 gi by 36. 

Write the multiplier under the lowest de- 
oommatioii of tiie multiplicand. Begin to gaL qt pt gL 

moltiply at the right 4 2 13 

8 gi. X 86 = 108 gl = 27 pt Write 36 

under the gills, and add 27 pt to the next . , ^jr r ;r 

product 1 pt X 86 = 86 pt, and 27 pt are -^^' 16» 8 1 
63 pt ='81 qt 1 pt Write 1 in the column 

of pints, and add 81 qt to the next product. 2 qt. x 86 = 72 qt, and 
31 qt are 108 qt = 25 gal. 8 qt Write 8 under the quarts, and add 
25 to the next product 4 gal. x 86 = 144 gal., and 25 gal are 169 gaL 
Ans, 169 gaL 8 qt 1 pt 

In stead of multiplying 
by 86 at once, we may 
multiply in turn by any 
factors that will produce 
36; as, 4 and 9, or 6 
and 6. The product will 
be the same. 169 3 10 169 3 10 

296. Rule. — 1. Write the multiplier under the lowest 
denomination of the multiplicand. 

2. JSeginning at the rights multiply each denomination 
in turn^ and write the product under the number multi- 
pliedy unless it can be redicced to a higher denomination* 
In that casCy divide it by the number that it takes to make 
one of that denomination / write the remainder under the 
number multiplied^ and carry the quotient to the next 
product. 

297. When Compound Division has been learned, Compound Multi- 
plication is best proved by dividing the product by the multiplier, and 
seeing whether the multiplicand results. 

295. What is Compound MaltlpUcation ? What processes does it combine ? Go 
through the given example, explaining the steps.— 286b Becite the rule.-'29T. How 
is Compound Multiplication best proved? 



gaL qt pt. 
4 2 1 


3 

4 


g»l. 
4 


qt 

2 


pt. 
1 


3 
6 


18 3 1 



9 


28 


1 





2 
6 
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298. Multiply by 12 or less in one line. If the multiplier exceeds 
12 and is a composite number, it may be best to multiply by its factors 
In this case, to prove the result, multiply by the factors in reverse order. 

299. If & fraction occurs in the product, it must be reduced to lower 
denominations, if there are any, and the result added in. See Examples 
1 and 2 below. 

EXAMPLES FOB PBAOTIOE. 

(1) (2) 

A. B. sq. rd. sq. yd. sq.ft. Bq.ln. 

8 2 4 6 

7 





rd. yd. ft. In. 


Multiply 


3 118 


By 


6 



16 llil 2 4 6 1 15 1|}| 6 
iyd.= .16 fsq.yd.= 6 108 

Ans. 16 2 0~lb 6 Tls 2 3 108 





(8) 


(4) 




(5) 


gal 


qt pt gl. 


cwt qr. lb. 


oz. dr. 


da. h, min. wft 


2 


2 13 


16 1 23 


14 15 


2 19 47 58 




10 




11 


12 



•>•! 



6. Multiply 2° 13' 12* by 45. 

7. Multiply 12 ch. 161. 6.7 in. by 56. 

8. Multiply £14 17s. 8d. 3 far. by 56. 

9. Multiply 3 sq. mi. 2R. 16^ P. by 60. 

10. Multiply 51b. 8oz. 13pwt. 19 gr. by 63. 

11. Multiply 5 Cd. 3 cd. ft. 3 cu. ft. by 72. 

12. Multiply 22 gal. Iqt. Ipt. 2}gi. by 77. 

13. Multiply 5 T. 14 cwt. 20 lb. 6oz. 15 dr. by 99. 

14. Multiply 12 lb. 6 dr. 2 sc. 18 gr. by 108 (9 x 12). 

15. Multiply 1 mi. 37 rd. 4 yd. 2 ft. 9 in. by 132 (11 x 12). 

16. A has 3 packages of silver, each weighing 1 lb. 11 oz. 14 
pwt. 9 gr. B has 7 packages containing 8 oz. 23 gr. each. Which 
lias the most, and how much ? Ans, A 1 lb. 2 oz. 16 pwt. 10 gr. 

17. From a pipe of wine holding 127 gal. 1 pt. were filled 26 

298. How should wo multiply by 12 or less f If the mnltfplicr exceeds 12 and Is a 
composite number, how may it be best to proceed ? In this case, how can we prove 
the result?— 299. If a flraction occurs in the product, what must be done with it*? 
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demijohns, each containing 5 gal. 1^ gi. How much wine re- 
clamed in the pipe ? Ans. 8 qt. 1 pt. 2i gi. 

18. D, having given a note dated Aug. 2, 1864, and paid it 
1. 1, 1866, horrowed from the same amount for a period 

^ree times as long. How long was that ? Ans. 1 yr. 2 mo. 27 da. 

19. If 6 suito, each requiring 6 yd. 1 qr. 1 na., are cut from a 
piece of cloth containing 40 yd. 8 na., how much will remain ? 

20. Henry Smith bought of Walter Rowe, of Liverpool, 2 bar- 
rels of flour, at £2 4s. 6d. per bar. ; 271b. coffee, at 11 Jd. per lb.; 
l4 boxes sardines, at 3s. 6d. a box ; 210 lb. citron, at Is. 8Jd. Paid 
on account £3 17s. 6id. Make out Smith's bill, showing the bal- 
fincedue. Ans. £22 8id. 

21. A printer, having on hand 4 bundles of paper, printed 
three pamphlets, each requiring 1 ream 6 quires 12 sheets. How 
much paper had he then left ? Ans. 2 bundles 12 sheets. 

22. If to a pile containing 20 Cd. 8 cd. ft. of wood, 13 loads of 
1 Cd. 15 cu. ft. each, are carted, how much wood will there then 
be in the pile ? Ans. 35 Cd. 4 cd. ft. 3 cu. ft. 

23. A lady, having subscribed 100 guineas for the poor, pays 
four instalments of £15 8s. 6Jd. each. How much has she yet to 
pay? ' Arts. £48 5s. lid. 

24. P and Q start from two points 175 miles apart, and walk 
towards each other. P averages 15 mi. 20 rd. 4 yd. a day, and Q 
12 mi. 1 fur. 2 yd. 2 ft. How far apart are they at the end of five 
days ? Ans. 39 mi. 13 rd. 5 yd. 6 in. 

25. If six farms, each containing 40 A. 2R. 15 P., are taken 
from a section of land, how much remains? Ans. 396 A. 1 R. 80 P. 

26. Multiply 5 bu. 3pk. 6qt. Ipt. by 7; 13; 23; 17; and add 
the products. Ans. 357 bu. 6 qt. 

27. Multiply 10 cu. yd. 19cu.ft. 1 128 cu. in. by 1 1 ; 19; 29; 41; 
md add the products. Ans. 1072 cu. yd. 20 cu. ft. 1708 cu. in. 

28. Multiply the sum of 40 ch. 991. 8.92 in. and 89 ch. 4 in. 
\>j 50. 

29. From a heap of potatoes containing 248 bu. 2pk. were 
illed 150 baskets, each holding 8 pk. 2 qt How many bushels, 
fee., of potatoes remained in the heap ? 
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300. Diffrhencb of Time axd LoyGntnat.— ^ 
\tUu*im havo not the same time. When it is noon hef^ 
it \h Hiiunai at Home place east of as, and sonrise at fioH^^ 

TtilM U hfchnm tho cartli turnfl on its axis from wul to ent IVeed 
ttMiii of 11 xlviti j)oliit aro, therefore, bron^t within a^ht of Ibe an ly^ 
(iirtt titttt pohit IM, and have the son in their meridian aooner. 

301. TIk! diflTc'reneo of time between any two placed 
Iwln^ known, tlieir difference of longitude can be fonni 
TIki 4'artli turriH on its axis once in 24 hours. A giren 
point on it,M Hiirfjico, therefore, completes a circle of 360° 
in 24 lioiirn, moving 16° in 1 hour, 16' in 1 minute, IS** 
in J H<*<''On(l. llonce, 

7h Jlnd t/ie diffarence of longitude in degrees^ mtittitex, 
and Mtuumdn^ multijdy the difference of time^ expressed in 
/loufM^ mlnuteft^ and secondSy by 16. 

Navl^atorii thiiH (lotomiino thoir longitude at sea. Taking wiUi them 
a uliroiioiiMitor (iiii aucniratu wutch) set to mark the time at a given {dace 
(hh, (irimiiwloh or Warihhigton), they ascertain bj an astronomical obser- 
vittlou thti thtiM lit th(i Hput they are in, reduce the difference <tf time to 
diftttrt^iuui of longliudu by tlio above rule, and thus find that they are so 
iimxy d»Kru(w uant or west of tho meridian of the place for which their 
ohrononiutor Ih sot. 

Ex, — When it is noon at San Francisco, it is 4 min. 62 
80C. after 8 p. m. at rhiladelphia. What is their differ- 
ence of longitude ? 

b. min. sec. 

DiiToreiice of time, 8 4 62 

16 

Difference of longitude, 46° 13' 0' 

80. The difference of time between Washington and Dnblin 
1b 4 h. 42 min. 51 sec. What is their difference of longitude ? 

Ans. W 42' 46'. 

81. When it is midnight at Detroit, it is 41 min. 13 sec. after 
5 L. M. at Paris ; what is the difference of long. ? Am, 85° 18' 16V 

800. What is said of the dilTerence of time at different places? Why is this ?>- 
801. Give the rale for finding the difference of longitude, when the difference of 
time is known. Why do we haye to multiply by 15 ? How do navigators deter* 
mine their longitude at sea ? 
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CHAPTER XVII. 

COMPOUND DIVISION. 

302. CompoiiULd BmsioiL is the process of diyiding a 
compound by an abstract number, or finding how many 
times one compound number is contained in another. 
It combines division and reduction descending. 

Ex. 1.— Find ^ of 32 rd, 4 yd. 3 ft. 

The divisor bein^ greater than 12, 
we must use Long Diyision. Write the 
diyisor at the left of the dividend, and 
b^n to divide at the left 

Divide 32 rd. by 29 : quotient, 1 rd. ; 
remainder, 8 rd. To contmue the divis- 
ion, reduce the remainder to yards, and 
add in the 4 yd. hi the dividend. 8x5^ 
=rl6i. 16i+4 = 20^ 

29 is not contained in 20^ ; hence 
we haye Oyd. for the quotient Re- 
duce 20^ yd. to feet, and add in the 
8 ft of the dividend. 20^ x 8 = 61^. 
61i+8 = 64i. 

Divide 64^ ft by 29 : quotient, 2 ft ; 
remainder, 6^ ft Reduce the remainder 
to inches, and agam divide. 6^x12 
=:7a 78-^29 = 2Uin. CoUectthe 
several quotients for ibe answer. 



rd. yd. ft 
29)32 4 3(lrd. 
29 

8rd. 
5* 



29) 20 J yd. (0 yd. 
3 

29)64Jft (2 ft. 
58 

ejft. 

12 



29) 78 in. (2 fj in, 
58 

20 
Ans. Ird. 2ft. 2fjin. 



Ex. 2. — ^How many powders weighing 13 5 gr. each 
can be put up from a mixture containing 1 § 4 3 li^ ^ 

As many as 13 6gr. is contained tunes itt 1 J 43 li3. Reduce 
both divisor and dividend to grams, that bmg the lowest denomination 
in either, and then divide. 

13 6gr. = 26gr. 
15 43 li3 =760gr. 
760 gr. -2- 26 gr. = 80 Ans, 

908. Rule. — 1. To divide a compound by an abstract 
number^ beginning at the lefty divide each denomination 
in turn. When there is a remainder^ reduce it to the next 



802. What is Compound Division? What processes does It combine? 
through Examples 1 and 2, explaining the Bteps.>-803. Eccite the role. 
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lower denomination^ add in the number of that denorr^* 
nation in the dividend^ if any, and cantintte the divimp^^ 
Collect the several quotients, each of the same denominch 
tion as its dividend, for the entire quotient, 

2. To divide one compound number by another, re- 
duce both to the lowest denomination in either, and divide 
as in simple numbers. 

3. JProve by finding whether the product of divisor and 
quotient equals dividend. 

Divide by 12 or less in one line. If the divisor exceeds 12 and is a 
composite number, its factors may be used in dividing. 

EXAMPLES FOB PBAOTIOE. 



(1) 






(2) 


T. cwt qr. lb. 


oz. dr. 


sq. mi 


A. B. sq. rd. sq. yd. 


10)4 6 3 21 


9 8 


12)115 


11 1 26 8 


Ana, 8 2 9 


10 8J 


Am. 9 


874 1 6 15i| 



3. Divide 22 sq. yd. 6 sq. ft. 85 sq. in. by 11. j Same ara. 

4. Divide 47 sq. yd. 4 sq. ft. 112^^ sq. in. by 23. ( for both. 

5. Divide 20 yd. 1 qr. 1 na. by 9. Ans. 2 yd. 1 qr. ^ na. 

6. Divide 228 cb. 391. 4.62 in. by 57. An8. 4ch. 6.5 in. 

7. Divide 3 cu. yd. 20 cu. ft. 709 cu. in. by 401. Ans. 437 en. in. 

8. Divide 1 yr. 27 da. 22 b. 30 rain. 30 sec. by 65. 

9. Divide 1271b. 10 oz. 18pwt. 19 gr. by 164. 

10. Divide 43 Od. 4cd. ft. 11 cu. ft. by 19. 

11. Divide 101 chal. 34 bn. 61 pk. by 83. 

12. Divide 6 mi. 31 rd. 4 yd. 2 ft. 2 in. by 42 (7 x 6). 

13. Divide 121b 11 1 73 2B 19gr. by 121 (11 x 1 1). 

14. Divide £147 17s. 4d. 2 far. by 3 ; by 18 ; by 29 ; and add 
the qootients. Ans. £62 12s. Od. Sf^far. 

15. Divide 57cwt. 16 lb. 5 oz. by 8"; by 13 ; by 58 ; and add 
the quotients. Ans. 12cwt. 2qr. 21b. 9oz. 7§^dr. 

16. Divide 3 fur. 4 yd. 6 in. by 34; by 14; find the difference 
between the quotients. Ans. 5rd. 1ft. 2i^*gin. 

17. Find ^V of 13 T. 14 cwt. 3 qr. 15 lb. 
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18. Fmd|of20bu. 3pk. 7qt. Ipt. Ana, llbu. 2pk. 6qt. Jpt 

Multiply the eompoand nmnber by the nnmeratcHr of the fhustion, and diride 
tbeprodoct bj its denominator. 

19. Find-j^yofSIb 18gr. Ana. lib 2 | 63 2B 2j?gr. 

20. Find f J of 7 guin. lOs. 6d. Ans. 6 gain, 208. 8d. 

21. How many times is 2 cu. ft. 34 cu. in. contained in 1 en. yd. 
Sea. ft. ? (See Example 2, p. 179.) Atis, ISJ- JJJ times. 

22. How many spoons, weighing 1 oz. 9 pwt 13 gr. apiece, can 
be made out of 1 lb. 1 8 pwt. of silver ? Ans. 8f J J. 

23. D, having 431 A. 3R. 21 P. of land, bought 126 A. 31 P. 
more, and then divided the whole equally among his 4 sons and 
3 daughters. How mnch did each receive ? Ans. 79 A. 2 R. 86 P. 

24. From a pnncheon of mm, containing 80 gal. Iqt. lipt., 
2qt. leaked out, and what remained was put up in bottles holding 
Ipt. 1 gi. apiece. How many bottles were tilled ? Ans. 51 If. 

25. A lady went out with £20, and spent £3 6s. 3d. How 
many books, at 3s. 8^d., could she buy with what remidned ? 

26. Wliat is the average speed per minute of a train that runs 
80 mi. 30 rd. 6 yd. in one hour, and 27 mi. 4 fur. 30 rd. 1yd. the 
next ? Ans. 3 fur. 33 rd. 4 yd. 1 ft. lOf in. 

How for did the train go in two hours? How many minutes in 2 h. ? The 
avenge rate per minute will be rJ^ of the distance travelled in 2 h. 

27. B has i as much silver plate as his father, who has 181b. 
4oz. At 5c. an ounce, what tax has B to pay on this silver, 40 oz. 
being exempt from taxation ? 

28. How many times longer is a field 13 eh. 231. 1.4 in. in 
length, than one that measures 1 ch. 1 1. 6^ in. ? Ans. 13 times. 

29. Two fields, of If A. each, produce respectively 36 bu. 3 pk. 
and 34 bu. 2 pk. 1 qt. of wheat. What is the average yield per 
square rod? Ans. 4r^^qt. 

80. During February, 1864, a grocer sold 15cwt. 201b. 8oz. 
of sug^ ; what was his average daily sale ? Ans. 52 lb. 6f} oz. 

31. A druggist, having 31b 8 1 29 of soda, put up from it 3 
dozen powders of 1 J 3. each, and divided the rest into 6 equal 
parts ; what did each of these weigh ? Ans. 6| 23 29 &|gr. 

82. A person owning a section of land sold 50 A. 1 R. 22 sq. 
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rd., and gave away 20 A. 89 sq. rd. 80 sq. yd. What remiuned, he 
divided equally among his five sons. What was eaoh son^ share? 

Ans, 113A. 8B. 19sq.rd.l8|8q.yd. 

88. Twenty-four men agree to construct 7 mi Ifhr. 24rd. of 

road ; after completing ^ of it, they employ 8 more men. IHiat 

distance does each man construct hefore and after the 8 men were 

employed ? An8. 16 rd. hefore ; 1 fur. 20 rd. after. 

304. Difference of Longitude and Time. — 1 hour 
being the difference of time for 16° of longitude (§301), 
1 minate for 16', 1 second for 16", 

To fii\d the difference of time between two ptaoes^ in 
hcmrs^ mirnUes^ and seconds^ divide their difference of 
longitude^ in degrees^ minutes j and secohds^ by 16. 

When the time at a given place is hnown^ add the dif- 
ference to find the time of any place east of it^ eubtrad 
for anyplace west 

Example. — St. Petersburg is in 30° 19' E., New York 
in 74° 3" W. longitude. When it is 3 p. m. at K T., 
what o'clock is it at St. Petersburg ? 

Difference of longitude, 104'' 19' 8' 

lOi"' 19' 8" -f. 16 = 6h. 67 mm. ICsec. + Dif, o/Hme. 

St Petersburg being east of N. T., add : 8 h. + 6-h. 67 min. 16 sec 

Ana, 67 min. 16 sec. past 9 p. m. 

34. When it is noon at Buffalo, what is the time at Naples, 
the former being in 78° 55' West lon^tude, the latter in 14° 15' 
East ? Ans, 12 min. 40 sec. past 6 p. m. 

36. When it is 6 o^clock a. m. at Portland, what is the time at 
San Francisco, the former being in 70° 16' W. long., and the lat- 
ter in 122° 23' W. ? Ans. 31 min. 28 sec. past 2 a. m. 

36. Required the difference of time between Buffalo and San 
Francisco. Ans, 2 h. 63 min. 52 sec. 

37. Between Portland and ITaples. Ans, 5 h. 38 min. 

804. How may the difference of time between two places be foand, when their 
difference of lon^tnde is known f In what case must the difference of time b« 
added, and In what case snbtracted f 
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305. MxsosLLAiirsoxrs Ezamflbs is Compound Ntthbebs. 

1. If a man wasted 4 minntes a day, how nmch time did he 
Waste in the years 1867, 1868 ? Ans. 2 da. 44min. 

2. A druggist bonght 3 lb. 1^ oz. Av. of magnesia ; he sold 5 
packages of 1 dr. 1 sc each ; how many pounds, &c., Troy, has he 
remaining ? (See § 239.) Am. 3 lb. 8 oz. 6 p wt. 1 61 gr. 

3. What is the difference of cost between 3 tons of hewn 
timber, at $1 a cu. ft., and 2^ tons round timber, at 88c. a cu. ft. ? 

4. What fraction of 1 mile is 6 fathoms ? 

. 5. A grocer's quart measure was too small by half a gill. How 
much did he thus dishonestly make in selling four barrels of cider, 
avera^g 34 gal. 2 qt. 1 pt. each, if the cider was worth 24 cents a 
gallon? ^719. $2,216. 

6. A lady, for ten successive years, went into the country on 
the 20th of May, and returned the 17th of the following October. 
At 90c. a day, what did her board cost her for the whole time ? 
(See Table, § 271.) Ans. $1360. 

7. A former owns a horse 15 hands high and a lamb 1| ft. 
high. What common fraction, and what decimal, is the lamb's 
height of the horse's, and how much higher is the horse than the 
lamb ? Ans. 1 ; .3 ; 3 ft. 4 in. 

8. Which is the greater, .651b. Troy or {^^Ih. Avon-. ? 

9. Washington was bom Feb. 22, 1732 ; died Dec. 14, 1799. 
Franklin was born Jan. 17, 1706 ; died April 17, 1790. How much 
did Franklin's age exceed Washington's ? Ans. 16 yr. 5 mo. B da. 

10. From a hogshead containing 63 gal. of wine, 1 pt. leaked 
out ; what fraction of the original quantity was thus lost ? Ans. ^^. 

11. From 1 qt. 1 pt. of grain was raised 1 bu. What decimal 
was tihe seed of the crop ? Ans. .046875. 

12. How many angles of 3° 45' will fill the same space as 1 
right angle, of 90° ? 

13. How many square yards of carpeting will be required for 
a room 26 feet by 32 feet ? 

14. What part of 1 perch is yf^ of an aero ? Ans. f ?f P. 
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' ' 17. From | oz. take | pwt. Ans. 7 pwt. 15 gr. 

18. From .875 da. take .2iDin. Ans. 8h. 59min. 48 sec. 

*^ • 19. From .22 ch. take .43 1. Ans. 21 1. 4.5144 in. 

'■' 20. Add £.75, .8s., .86d., .9 far. Ans. 15s. lOd. 0.74 far. 

21. Add f wk., ^da., ih. Ans. 4 da. 21 h. 8min. 

22. Add f mi., |fur., Jrd., |yd., }ft., 2!} J in. C Some ans. 
■ 23. Add I mi., |fur., 12} rd., ^yd., jft., -^ in. J >r Jo^. 

24. Add .6 ou. yd., .875 cu. ft., .4 cu. in. Ans. 17 c. ft. 130 c. in. 

25. Add .375sq.mi., .54 A., .6R. Ans. 240 A. 2R. 80.4sq.rd. 
: 26. From ? A. take i of 8 roods. Ans. 2R. 4f P. 

27. From ^hhd. take fqt Ans. 6gaL 3 qt. f pt. 

28. From .322) take .9|. Ans. 2oz. 7 dr. Isc. 11.2 gi\ 

29. From J of f of a day take i of 1^ hours. 

30. Add Jib. Troy, Joz., and ^pwt. Ans. 2oz. 13 pwt. 3|gr. 

31. A man had to plough 3 A., i R., J P. When J A. | R. J P. 
was ploughed, how much had he to do ? Ans. 2 A. 1 R. lO^i^ P. 

32. How many cu. in. in 3 gal. 2 qt. 1 pt.. Wine ? Ans. 837?. 

33. In f of a gallon + ? of a quart, Beer ? Ans. 223.25 cu. in. 

34. In 1 bushel 3 pecks ? Ans. 3763.235 cu. in. 

35. How many feet in f of a chain + ^^ fur. ? Ans. 247^ ft. 

36. From a piece of cloth containing 20 yd. 2 qr. 2 nails, 3 suits, 
each requiring 4^ yd., were cut. One third of the remainder was 
sold for $10.68f ; what did it bring per yard ? Ans. $4.50. 

} remainder = 2 yd. 1 qr. 2 na. = 2.875 yd. $10.6875 -»• 2.875 = 14.60. 

87. What cost 4bu. 3 pk. 6 qt. of potatoes, at 75c. a bushel ? 

As fhe price Is given by the buthel^ reduce, by § 285, 4bii. 8pk. 6qt to btMhela 
ud the decimal of a bnshel (4.9875 bn.), and multiply by the price. Ane. $8.70. 

88. What cost 4bu. Spk. 6qt. of potatoes, at 18c. a pk. ? 

As the price Is given by the peck^ reduce 4bu. 8pk. 6qt to peeks and the 
ledmal of a peck, and multiply by the price. 4bu. 8pk. s 19 pk. 6qt = .75 pk. 
19.75 X .18 =: $8,555. Ans. 

89. What cost 57 A. 2R. 20 P., at $20 an acre? Ans. $1152.50. 
At $3.75 a rood ? Ans. $864,375. 

40. What cost 7 gal. 3 qt. 1 pt. of wine, at $8 a gal. ? Ans. $63. 
At $1.50 a quart ? Ans. $47.25. 

41. What cost 5T. 17cwt. 201b. of hay, at $30.50 a ton? 

At $1.60 a hundred-weight ? Ans. $187.52. 
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42. What cost 81b. 6 oz. 1 dr. 2 sc. <^ quinine, at $2.75 peroz.! 

43. Find the cost of a gold ornament, weighing 4oz. 18pwt. 
20 gr., at £4 9s. per onnce. Ans. £21 19s. 9d. 2.8 ftf. 

44. What is the cost of a block of marble, 9 ft. long, 4fL 4in. 
wide, and 8 ft. 6 in. thick, at $5 a cubic foot? An». t682.50i 

45. What cost 8 bundles 8 quires of paper, at $6 a ream ? 

46. What cost a field 4 ch. 80 1. square, at $6.25 a rood? 

47. What cost 4| A. 8iR. ^P. of land, at $4.25 a rood? 

48. What cost \T.\ cwt. 25 lb., at $8 per cwt ? Aub. $11.35. 

49. 18 Od. 8 cu. ft. of wood, at $8 a cord ? Am, %\UM 

50. 7 T. 14 cwt 3 qr. 10 lb., at $75 a ton ? Am. $580,687 +. 

51. 8Ib. 6 3 15 gr. of calomel, at $1.50 an ounce ? 

Practice. 

307. Practice is a short method of operating with com- 
pound numbers, by means of aliquot parts. It was ap- 
plied to Federal Money on p. 123, and may be extended 
to compound numbers generally. The aliquot parts most 
frequently used are as follows : — 

Table of Aliquot Pabts. 



Sterling Money. 


Avoir. Wt 


Time. 


8. d. £ 


d. 


8. 


lb. 


cwt 


mo. 


da. yr. 


da. mo. 


10 = J 


6 = 


i 


50 


= i 


6 


= i 


16 =i 


6 8 = i 


4 = 


i 


88i 


= i 


4 


= * 


10 =i 


5 = i 


8 = 


i 


25 


= i 


8 


= i 


« = i 


4 = i 


2 r= 


* 


20 


= i 


a 


ia = i 


B =* 


8 4= i 


H = 


4 


16J 


= \ 


2 


= i 


8=A 


2 6 = i 


1 = 


iV 


12i 


= i 


1 


16 = i 


1 =j'o 


2 =iV 






10 


= tV 


1 


6=tV 


! 


18 = ^ 






8i 


= A 


1 


= A 




1 =iAr 






5 


= sV 


80 da. allowed to 1 nio. 



807. What Is Practice ? Oivo the aliquot parts of £1. Of a sbiUing. Of a hun- 
dred-weight. Of a year. Of a month. 
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Ex. 52. — ^What cost 960 Grammars, at Is. 8d. each? - 

At £1 each, 960 Grammars would cost ^6960. 12) £960 

Bat Is. 8d. = -rV of £1 ; therefore, at Is. 8d., they . — jx^ 

wiU cost tV of £960, or £80. ^^' ^^^ 

Ex. 63.— If it costs $17.50 to insure a house 1 year, 
what will it cost to insure it for 3 yr. 1 mo. 15 da. ? 

Imo. 16 da. = II $17.50 por S years takfe 8 times the cost 

3 for 1 yr. For 1 mo. 16 da., which is 

$52.50 i of 1 yr., take i of the cost for 1 yr. 

2!l875 *^°d the whole by adding these two 

An^. $5i:6875 P"*^ 

Ex. 54. — ^How much seed will be needed for 10 A. 1 R. 
80 P., allowing 1 bu. 2 pk, 4 qt. to an acre ? 



bu. pk. qt. 
12 4 
10 



16 


1 








1 


5 








6.5 








3.25 



For 10 A. take 10 times the quantity 1 R. = J 

required for 1 A. For 1 R., which is J 
of 1 A., take i the quantity required for 
1 A. 80 P. not being an ahquot part of 
1 rood, take first for 20 P., which is | 
of 1 B. ; then for 10 P., which is ^ of 20 P. = i 

20 P. ilnd the whole by adding these 10 P. = -J 

parts. Ans. IQ 8 6.76 

55. What cost 14 dozen Readers, at 38. 4d. apiece? Arts. £28. 

56. 14cwt. 12ilb. of cheese, at $16 a cwt. ? Ans. $226. 
67. 1 gross of knives, at 2s. 6d. apiece? Ana. £18. 
58. 5 yd. 1 qr. 1 na. of cloth, at $6.25 a yd. ? Am, $33.20+. 
69. 26gaL Iqt. Ipt. Igi. of wine, at $7 a gal.? ^iw. $184.84+. 

60. What will it cost to travel 1200 miles, at l-Jd. a mile? 

61. At $26 a month, what will be a man's wages for 1 year 
7 months 12 days ? 

62. What will be the yield of 16 A. 25 P. of land, at the rate 
of 24 bu. 8 pk. 1 qt per acre ? Am. 400 bu. 1 pk. 3.90625 qt. 

63. What cost a plate of glass, measuring 7 ft. by 5 ft. 6 in., at 
4s. 6d. a square foot? Am, £8 13s. 3d. 

64. What cost 10 panes of glass, each 4 ft. by 2 ft. 9 in., at Is. 
8d. a square foot? Am. £6 17s. 6d. 

66. Find the rent of a farm of 250 A. 2 R. 15 P., at £1 12s. 4^. 
on acre. Am, £406 2s. 6d. 1.5 far. 
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CHAPTER XVIII. 

DUODECIMALS. 

308. Duodecimals are a system of compound numbers, 
sometimes used as measures of length, surface, and solidity. 

The foot, whether linear, square, or cubic, is the unit; 
and the other denominations arise from successive divis- 
ions by 1 2. Hence the term duodecimals^ duodedm being 
the Latin for twelve. 

1 of any denomination in this system makes 12 of the next lower; 
and, conversely, 12 of any denomination make 1 of the next higher. 

Table. 

1 foot (ft.) = 12 primes, marked'. 

1 prime =12 seconds, marked". 

1 second =12 thirds, marked"'. 

1 third =12 fourths, marked"", &c.^^ 

1'" = 12"" 

1" = 12'" = 144"" 

1' = 12" = 144"' = 1728"" 

1ft. = 12' = 144" = 1728'" = imSG"" 

The marks used to distinguish the denominations 
(' " '" '"') are called In'dices {Hngidar^ Index). 

309. When used in connection with one dimension simply, as length 
or breadth, the prime, being ^^ of a foot, is equivalent to 1 inch. 

When applied to surfaces, the prime, being -j^ of a foot, equals 12 
square inches. The second, being -^ of tV of a foot, equals 1 sq. in. 

When applied to solid contents, the prime, being i^ of a foot, equals 
144 cubic inches ; the second =12 cubic inches ; the third = 1 cubic 
inch. 

808. What are Duodecimals ? What Is the unit ? How do the other denomina- 
tions arise? Whence Is the term (ft«w?«ei*ma?« derived? Becite the Table. What 
are the marks used to distinguish the denominations called? — 809. What is the prime 
equivalent to, when used in connection with one dimension simplj? When applied 
to surfaces ? When applied to solid contents ?— 810. Uow are duodecimals added, 
subtracted, multiplied, and divided ? 



(8) 

Multiply 
By 


6' 


8" 


9'" 
12 


Am. 6 ft. 


8' 


9" 


0'" 


(4) 

Divide 9 ft. 1" 
4) 9 ft. 0' 


4'" 
1" 


' by 

4'" 


32. 


8) 2ft. 3' 


0" 


4'" 




Ans. Oft. 3' 


4" 


6'" 


6"" 



DUODECIMALS. 189 

810. Duodecimals may be added, subtracted, multi- 
plied, and divided, like other compound numbers. 

EXAMPLES FOB PBAOTIOE. 
(1) 

Add 1ft. 11' 6" 10'" T'" 

4 ft. 9' 7" 11'" 6"" 

11' 8" 9'" W" 

2 ft. 0' 6" 8'" 9"" 

^n^. 9ft. 9' 5" 11'" 0"" 

(2) 
From 8 ft. 1' 0" 6"' 10"" 
Take 5 ft. 0' 4" 9'" 11"" 

4.718. 3 ft. 0' 7" 8'" 11"" 



6. Find the sum of 3 ft. 1" 5"", 16 ft. 6' 7"', 19 ft. 8' 9" 11'" 
11"", 10' 6" 8"", and 5 ft. 7" 11'". Ans. 45 ft. 2' T". 

6. From 25 ft. 1" take 16 ft. 8' 9'" 8"". Ans. 8 ft. 9' 2'" 4"". 

7. Multiply 3 ft;. 6' 5" 7'" by 12. Ans. 42 ft. 5' T. 

8. Divide 6 ft;. 4'" 10'"' by 81. Ans. 2' 3" 10'" 7'"' + . 

9. From 100 ft. subtract 7 times 8' 9'". Ans. 95 ft. 3' 6" 9'". 

10. From 59 ft. take ^ of 6 ft;. 6". Ans. 58 ft. T 5" 7'" 6"". 

11. Add 365 ft. 1' 7" 9'" 8"", 521 ft. 10' 10" 11'", 605ft. 8' 8" 
1"', and 781 ft. 3' 8'" 4"". Ans. 2224 ft. 3" 6'". 

12. Whatis thesum of 14 ft. 5' 6'" 9"" and 11' 11" 10'" 10""? 
What is their difference ? 

13. What is the sum, and what the difference, of 47 ft. 1' 1" 
1"' and 18 ft. 11' 11" 11'" ? Of 10' 10" 10'" and 10" 10'" 10"" ? 

14. From the sum of 8' 9" 8'" and 10' 10" 10'" take the sum 
of 4' 8" 9"" and 11" 8'" 3"". Ans. 1 ft. 2' 9'". 

15. Multiply by 86 the sum of 8" 3'", 4' 9", and 2 ft. 3' 4" 7"'. 
Divide the product by 7. Ans. 14 ft. 9" 5'" 1"" + . 

16. What is the sum of 100 ft. 8' 8", 135 ft. 1" 9'", 65 ft. 9' 2" 
7'", 45 ft. 3' 8", and 200 ft. 6' 6" 8'"? 

17. Which is greater, \ of 10 ft. 6" 7"' or \ of 80 ft. 1' 1", and 
how much ? 
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311. Multiplication of Duodecimals by DuoDECt- 
MALS. — 1 ft. is the unit. Hence, multiplying by 1 ft. 10 
simply multiplying by 1, and the denomination of the 
product will be the same as that of the multiplicand. 
3' X 1 ft. = 3'. 

l' = ^ft. Hence, multiplying by 1' is multiplying 
by ^, and the denomination of the product will be one 
degree lower than that of the multiplicand. 3' x 1' = 3". 

1" = ^ly of ^ly ft. Hence, multiplying by 1" is multiply- 
ing by ^ of 3^, and the denomination of the product 
will be two degrees lower than that of the multiplicand. 
3' X 1" = 3"'. 

1"' = tV o^tV ^^ tV ^^ ^ ^* Hence, multiplying by 
V" is multiplying by ^ig- of ^ of -j^j-, and the denomina- 
tion of the product will be three degrees lower than that 
of the multiplicand. 3' x V" = 3"". 

From the above it will be seen that The index of a prod- 
uct equah the sum of the indices of its factors. 

Thus 6' X 3' = 18" ; 6' x 3" = 18"'; 6" x 8' = 18'"; 6" x 8" = 18"". 

Example.— Multiply 14 fCl' 8" by 2 ft. 6'. 

Set the multiplier under the multipli- lAft 'r' o" 

cand, with their right-hand terms in line. 14 it. / » 
B^n to multiply at the right, reducing " "** ^ 

and carrying as in compound multiplica- 7 ft. 3' 10" 0'" 

tion. 29 ft. 8' 4" 

8" X 6' = 48 " = 4" ; carry 4 to the oflA^ — Tv an a„^ 

next product, r x 6' = 42^^, and 4" S^ft- 7 2 Am. 

carried makes 46" = 8' 10" ; write down 10", and carry 8' to the next 
product 14 ft. X 6' = 84', and 3' carried makes 87' = 7 ft. 3'. 

Next multiply by 2 ft., remembering that, when we multiply by feet, 
the product is of the same denomination as the multiplicand. Set the 
terms of this product under like denominations in the former one. final- 
ly, add the partial products. 

312. Rule. — 1. Write the mvUiplier under the muUi- 
plicandy with their right-hand terms in 2ine, 

811. How does the denomination of the product compare with that of the mnl- 
tiplicand, when we multiply by 1 ft. ? When we multiply by 1'? When we multi^ 
ply by 1" ? When we multiply by f' ? What rule is hence deduced, for the index 
of a product ? Solve and explain the given example.— 612. Bedte the role for the 

multiplication of duodecimals. 
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2. Beginning at the rights muLtiply by each term of 
*fe rmUtipliery giving each product an index equal to the 
turn of the indices of its factors, and reducing and carry- 
ing as in compound mtdtiplication. Write terms of the 
same denomination in the partial products in the same 
calumny andfinaUy add the partial products. 

EXAMPLES FOB PBAOTIOE. 

1. Multiply 8 ft. 7' 2" by 7 ft. 6' 8". Arts. 27 ft. 1" 9'" 6"". 

2. Multiply 7 ft. 8' 9" by 6 ft. 4' 8" ; by 12 ft. 6' ; by 9 ft. 8", 
8. Multiply 6 ft. 9' 7" by 4 ft. 2'. Ans. 28 ft. 3' 11" 2'". 
4. What is the area of a slab 7ft;. 3' long and 2ft. 11' broad i 
fi; What is the area of a hall 87ft. 3' long by 10 ft. 7' wide? 

6. How many s^nare ft., &c., in a garden 100 ft. 6' by 39 ft. 7' i 

7. How many square ft. in 12 boards, each 12 ft. 8' by 1 ft. 9' ? 

BolTe this and the next two exampks bj the above rale. Then proye the re- 
salt by ezprewtng the primes as Auctions of a foot, multiplTing, and reducing the 
fracti<m of a foot in the product, if there ie anj, to primes, dec. Thus, in Ex. 1 :— 
12ft.8' = 12}ft. 1ft. IK = If ft. 

12] X If X 12 = eq. ft Ana, 

8. How many cubic feet, primes, &c., in a wall, 80 ft. 9' long, 
1ft 8' wide, and 3ft;. 4' high? 

. 9. How many cubic feet in a pile of wood, 156 ft. long, 4 ft. 8' 
high, 6 ft. 4' wide ? How many cords ? Arts, 86^ Cd. 

10. A room is 18 ft. long, 14 ft. 6' wide, 9 ft. 8' high. It con- 
tains four windows, each 5 ft. 6' by 8 ft. ; and two doors, each 
6 ft 9' by 2 ft. 10'. What will be the cost of plastering said room, 
at 25a per square yard? Ans. $21.81. 

The Ibur walls and celling are to be plastered. 

Two<if the walls haye an area of 18ft. x 9ft. 8' each. 

The two other walls have an area of 14ft. 6' x 9ft. 8' each. 

The oefllng has an area of 18ft. x 14ft. 6'. 

Dtdnet from the sum of these areas, the areas of the windows and doors, which 
are not to be plastered : 4 windows, each 5ft. 0^ x 8 ft. : 2 doors, each 6ft. 9' x 2 ft, 
10*. BedoM tile sq. feet to sq. yards, and multiply by the priee. 

11. What will it cost to paint a house 42 ft. 6' deep, 28 ft. 6' 
wide, and 19ft. 6' high, at 24c. per sqnare yard, no allowance 
being made for windows ? Ans, $73.84. 
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313. Division op Duodecimaxs by Duodegimai^. 

In multiplying duodecimals, we assign to a product 
an index equal to the sum of the indices of its factors. 
Hence, in dividing. To find the index of the quotient^ we 
subtract the index of the divisor from that of the dividend. 

Thus, 18" -f- 6' = S' ; 18'" -s- 6' = 8" ; 18'" -5- 6" = 3'. 

314. ^ the index of the divisor exceeds that of the 
dividend^ reduce the dividend to the same denomination 
as the divisor J and the quotient will be feet. 

Example. — Divide 18 square feet by 6". 

18 ft = 2592" 2692" -*- 6" = 482 ft. Arts, 

EXA3IPLE.— Divide 27 sq. ft. 1" Q'" 6"" by 3 ft. 7' 2". 

Write the divisor at the left of the dividend, as in other cases of com- 
pound division. Be^n to divide at the left. 

aUowance for thS 25 ft. 2' 2" Am. 

primes in the divi- 
sor, which amount 
to more than half 
a foot, we write 7 ft. 
as the first term in 
the quotient We 

then multiply the whole divisor by 7 ft, and subtract the product ftom 
the dividend. 

3 ft is not contained in 1 ft., the first term of the new dividend ; hence 
we reduce 1 ft. to primes, and add in 10'. Dividing 22' by 8 ft (making 
allowance, as above), we get 6'. Write 6' in the quotient, multiply the 
divisor by it, and subtract 

Dividing 10 ' by 3 ft, we get 3", which we write as the third term in 
the quotient Multiplying tiie divisor by this term and subtracting the 
product, we find there is no remainder. 

If, on multiplying the divisor by any term of the quotient, the product 
is greater than the partial dividend, the quotient term must be diminished. 

315. Rule. — 1. Divide the highest term of the divi- 
dend by that of the divisor^ making it divisible^ if neces- 

813. In dividing duodecimals, how do we find the index of the quotient? — 814. 
If the index of the divisor exceeds that of the dividend, how must we proceed ? 
Solve and explain the given example. In what case mnst the term placed in the 
quotient be diminished ?— 815. Becite the role for the division of duodecimala. 



25 ft. 


2' 2" 




1ft. 
1ft. 


10' 5" 
9' 7" 


9"' 6"" 
0"' 




10" 
10" 


9"' 6"" 
9"' 6"" 
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«ary, hy rechtcing it to a lower denomination^ and adding 
in the given number of that denomination. Write the 
result in the quotient^ multiply the whole divisor by it, and 
subtract the product from the dividend, 

2. Divide the highest term of the new dividend as 
before. Write the result in the quotient, multiply the 
divisor by it, and subtract. Proceed thus till the division 
terminates, or a quotient sufficiently exact is obtained. 

EXAMPLES FOB PBAOTIOB. 

1. Divide 82 ft. 9' 9" by 7 ft. 3' 6". Ans. 4 ft. 6'. 

2. Divide 18 ft. 4' 6" by 3' 6" (§ 814). Ans. 63 ft. 

3. Divide 32 ft. 9' 9" by 29 ft. 2'. Ans. 1 ft. 1' 6". 

4. Divide 42 ft. 10' 10" 4"' by 6 ft. 1' 4". Ans. 7 ft. 3". 

5. Divide 9' 11" 8"' 6'"' by 4" 8'". Ans. 28 ft. 2'. 

6. What is the breadth of a marble slab, whose area is 21 ft. 
r 9", and its length Tft. 3' ? Ans. 2 ft. 11'. 

7. A carpenter bought 920 sq. ft. of boards. If their united 
length was 480 ft., what was then* average breadth ? 

8. A board fence 6 ft. 4' high contains 510 ft. 10' 8" of surface. 
How long is the fence ? Ans. SO ft. 8'. 

9. In dig^g a cellar 42 ft. 10' long and 12 ft. 6' wide, 4283 
cu. ft. 4' of earth was thrown out. What was its depth ? 

Divide the loUd contents, represented by the amount of earth thrown out, by 
the product of the two given dimensions. Ans. 8 ft. 

IfiBCBLLAVKOUS QiTKSTiOKS. — ^When do we add, to find the difference 
of latitude between two places ? To find the difference of longitude ? 
How is the difference of time found from the difference of longitude ? 
How is the difference of longitude found from the difference of time ? 

What is the unit of duodecimals ? What is meant by the indices of 
duodecimals? What is the index of the foot? Of the prime? How 
many inches are equal to a prime, when used in connection with length 
or width only? When used in connection with surface? With solid 
contents ? Bedte the rule for multiplying duodecimals by duodecimals. 
How may the operation be proved? Recite the rule for dividing duo« 
decimals by duodecimals. How may the operation be proved? 

9 
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CHAPTER XIX. 



y PERCENTAGE. 

316. Per cent, from the Latin words per centum^ means 
by or on the hundred. One per cent, means one on every 
hundredj or one hundredth / it is written briefly 1^, and 
is equivalent to yj^ or .01. Two per cent., 2 on 100, or 
two hundredths, is written 2 ^, and equals yf^ or .02. 

317. Any per cent, or number of hundredths may thus 
be written either as a common fraction or a decimal ; but 
the decimal form is preferred, as easier to operate with. 



Any integral per cent less than 100 is expressed bj two decimal 
ures. lj|^ = .01. 10 ^ = .10. 

100 ^, being m, is written 1. ; 160 J^ = 1.50 ; * 200 ^ = 2., &c 

Any part of 1 ^ may be expressed by taking die like part of .01 : 
i% = ior .01 = .006. f 5^ = f of .01 = .00376. 

Any part of 1 ^ that can not be exactly expressed as a dedmal may 
be written as a common fractiqn after the place of hundredths. Thus, 
i% = .OOi. i%z= .OOJ. 

318. The following examples will show how to ex- 
press different rates per cent, decimally : — 



7^ = .or 


525^ 


12^ = .12 


i^ 


40^ = .40 


H 


100^ = 1.00 


H 


800^ = 8.00 


H 



= 5.25 

= .005 

= .OOi 

= .002 



4f5-^ = 

151^ = 

23f^ = 

30A^ = 



.00125 

.041 

.1575 

.284 

.307 



= .OOi 

In the case of an integral per cent., the dedmal point must not be 
prefixed when the sign % or the word^ per cent, are used. 25 ^ is very 
different from .26 % ; the former being equivalent to -ftfn or ^, — the latter 
to A% of xiiF, or 4iu. 

816. What is the expression per cent derived from? What does it mean? 
What does one per cent, mean? How is it written? To what ia it equivalent? 
Two per cent ?— 817. How may anj per cent be written ? Which form Is preferred, 
and why ? How many decimal figures are required to express any integral per cent 
less than 100 ? How is 100 per cent written decimally? 160 per cent ? 800 per 
cent ? How may any part of 1 ]>er cent be expressed? How may any part of 1 
per cent th»t can not be exactly expressed as a decimal he written ? — 818. Give ex- 
amples of the mode of expressing different rates. What caution ia ^ven in the case 
of an integf^ |>^ cent ? 
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319. EXEBOISE. 

1. Write tiie following rates per cent, as decimals : 6 j^ ; 4^^ 

SOf^; 425j^; 42j^; 6|^; 9^; ^j^; 81f^; IS^J^; 98^^ 
ai2^; 631^; y^^; lOOJ^; 1000^. 

2. Read the following as so many per cent. : .0825 (eight a/nd 
a quarter per 6ent,)\ .04; 2.00 (two hundred, <f)\ .17; .105; .20; 
4.00; .1176; .83i; 8.33i; .03^; .OSf; .062; .074 (7f^; .094; 
1.15 ; .008 ; 8.00 ; .00^ ; .0003 {three hundredths o/l^; .0007. 

8. What per cent, is each of the following common fractions 
equivalent to? ^ (Annex two naughts to the numerator^ and 
dimds hy the denominator: 1.00 -5- 2 = .50 = 50^; J; }; J; 

«» T» Ti ■»■? "TUi TiJi 41 T? T? «» B? tJ TUi TB"? "Scr? TT? A* 

4. What common fraction is each of the following equivalent 
to? 25j^(=^ = i); i;i^(=iofTiir = 7iTr); 7^; 6^; 
14^; 20^; 10^; 40^; 50^; 12^; 4^; 8j^; i^; i^; 9^; 
161^; 16^; 60^; 18^; t^; t^; 28^; 200^; ij^. 

320. In connection with the subject of Percentage, 
three things are to be considered : — 

1. The Kate, or number of hundredths taken. 

2. The Base, or number of which the hundredths are 
taken. 

3. The Percentage, or number obtained by taking cer- 
tain hundredths of the base. 

Two of these being known, the third can be found ; 
for the Percentage is the product of the Base and Rate. 
Example 1. — How much is 7^ of $16.85 ? 

Here the base and rate are given, and the per- 

jentage is required. 1% \a t^. Taking y^ij is $16.85- 

sqoiralent to multiplying by -iJ^ (§ 161). Hence we 'Qfr 

nultiply the base, $16.86, by .OY (the rate expressed — — ^— 

lechnally), and point oflF the product as in multipli- Ans, $1.1795 
»tion of decimals. 

820L How many things are to be considered in connection with the sul^JeGt of 
Percentage? Name them, and define each. What relation sabsieta between the 
Percentage, Base, and Bate? Show this from Example 1. 
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It will be seen from this example that the percentage is the prodnct 
of the base and rate. 

Example 2. — What per cent of $16.86 is $1.1795 ? 

Here the percentage (the product) and the ■• /. ^^n ^ -ttrnKf m 

base (one of its factors) are given, and the rate ^^'^^ ^tr^Z ^' 
(the other factor) is required. Divide the prod- luyo 

uet by the given factor, and the quotient mH be j ^j« tr d 

the required factor (§ 89). ^ 

Example 3. — $1.1795 is *J^ of what number? 

Here again the product and one factor are given, 
.07) $1.1795 and the other factor is required. Divide the prodoct, 
-4w«r$r6^85 $^* 1796, by the given factor, 7 Jf, expressed decimally; 
' * and point ofif the quotient as in division of decimals. 

321. Rules. — ^L To find the percentage^ multiply the 
base by the rate es^essed decimally, 

II. To find the rate^ divide the percentage by the base; 
the figures of the quotient to the hundredth^ place inclu- 
sive will denote the rate ^, and the remaining figures, if 
any, the decimal qfl^. 

lEL To find the base, 'divide the percentage by the rate 
expressed decimally. Hence these formulas : — 

Pebcentagb = Base x Bate 

Hats — I*^boknta«e Base = I^^entaoe 

Base Bate 

Proof. — ^These rules may be used to prove one anodier. Thus : — 

If the percentage has been found by Rule L, divide it by the rate, ao 
cording to Rule III., and see whether the given base results. 

If the rate has been found by Rule n., multiply the base by it, accord- 
ing to Rule I., and see whether the given percentage results. 

If the base has been found by Rule ICL, multiply it by the rate, ac- 
cording to Rule I., and see whether the given percentage results. 

Be very careful to place the decimal point correctly. 

322. Examples fob Pbaotioe. 

1. How much is 15 ^ of £10 4s. 6d. ? 

By § 285, £10 4s. 6d. = £10.225. £10.226 x .16 = £1.683751 

By §284, £1.53375 = £1 10s. Sd. .4 far. Ans. 



Explain Ex. 2. Explain Ex. 8.-^21. Becite the rale for finding the percenter 
For finding the rate. For finding the base. Express these roles briefly in formiUaSi 
Show how each operation may bo proved. 
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2« How mnch is 50^ of £64 18s. Sd. ? Ans. £32 9<j. 4d. 

60 % being •}) the shortest waj is to take ■} &t once. 

So, for 33§^ take J. For \^% take i. 

For25jg " J. ForlOjg " ^. 

For 20 J^ " i. ForSj^ " tV- 

For 16 J 5^ " t For 6^ " A- 



12. Find 9 J]^ of $995. 

13. 25 ^ of 78 Lu. 2 pk. 
U. 6i^of$75. 

15. 24^ of £10 10s. 

16. 8i^of33cwt. 81b. 

17. 301^ of $122.50. 

18. 12J^of£8 Is. 4d. 

19. 18J ^ of $240,505. 

20. 100^ of 16 lb. 5 0Z.1 dr. 

500^ of 7. 840^ of 28i. 
Sum of answers^ 292.6975. 



8. Find 6^ of $1000. Arts. $60. 
4. 8^ of $28.98. Am, $2,318. 
6. i^ of £120. Ans, 6s. 

6. 4f ^ of 75 gal. Am, 3.3 gal. 

7. 11-^ ^ of 8 yd. Am. 11.988 in. 

8. 37i ^ of $60,005. Am. $22.50 + . 

9. 20^ of £10 5d. Am. £2 Id. 

10. i^ of 9171 acres, ^tw. 30.57 A. 

11. 2^^ of 50 gain. Ans. Ig. 5s. 3d. 

21. Find 88^ of 4. 97^ of 16. 
366j^ofi. 92^ off. 

22. Mnd the percentage on $987634.37 at each of the follow- 
ing rates: i^; 2i^; i^; 3i^; |^; 6|^; 25^; 412^; 900;^; 
43^. Sum ofamwers, $13760215.86 +. 

23. A farmer, raising 1097 bu. of wheat, gives 10^ of it for 
tihrasliing, and sells 10 ^ of the remainder. How much is loft ? 

24. A merchant, who had $6480 invested in business, lost 75 ^ 
of it. How much did he save ? ^7i«. $1620. 

25. A and B invested $100 each in speculations. A lost 100 ^ 
of his investment, and B made 200 ^ on his. How much better 
off was B than A on diese speculations ? 

26. If 36 ^ of the contents leak out of a hhd. of molasses, how 
many gallons will be left ? Am. 40.32 gal. 

27. A coal-dealer bought 17180 tons of coal ; he sold 62 ^ of 

it at $6.75 a ton, and the rest at $7. How much did the whole 
bring? Am. $117597.10. 

28. What is the sum of J ^ of $40 and .3 ^ of $30 ? 

29. A California miner, having obtained 15^ lb. of gold dust, 
has it melted up and refined. 6^ being deducted for the waste 
and cost of refining, what weight should the miner receive ? 

E 
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80. What ^ is 1 of 20? (Ex. 2, p. 196.) 

81. .048 of 240? Am. .02^. 



Ans. 18^. 

Am, 400^. 

Am. .15^. 

Am. 2^. 

Am. 5^. 

Am. i^. 

Am. i^. 

Am. 



T^% 



4a Wliat^of fis)? 

41. What^of fisl? 

42. What^of f isi? 
48. What^ofieOOislOOO! 

44. Wliat ^ is $6 of $18? 

45. $86.10 of $902.50 ? 

46. 76 trees of 400 trees? 

47. 1 of 10000 ? 

48. 5 mills of 1 dime! 

49. 2 cwt of 100 tons ? 



82. $117 of $900? 

83. 200 bu. of 50 bu. ? 

84. 3s. of £100?* 

85. $2.25 of $112.50 ? 

86. 2s. 9d. of £2 15s. ? 

87. 8 3 of 251b? 

88. 1.6pt. of 40gal.? 

89. $8,736 of $1248? 

50. What ^ of a long ton is a connnon ton ? * Am. 

51. What ^ is a ponnd Troy of a ponnd avoir. ? * Am. 82f j^ 

52. What ^ is an onnce Troy of an onnce avoir. ? Arts. 109f <f,. 

53. What ^ is the wine gal. of the beer gal. ? Ans. 81 ff^. 

54. A lady divides $300 among her three sons, giving the first 
(100, the second $25, and the third the rest. What per cent, of 
the whole does each receive ? 

65. A person owns a house and lot worth $5500. The lot is 
worth $1000 ; what ^ is that of the value of the house ? 



56. 25 is 4^ of what? Am. 625. 



64. $56 is 14^ of what? 

65. $81.50 is 100^ of what? 

66. 21c. is .3^ of what? 

67. 1200 is 40^ of what? 

68. 28.8 bu. is 2f ^ of what? 

69. $456.75 is 105^ of what? 

70. I^of240is80^ofwhat? 

71. 10^of800is5^ofwhat? 



57. $10 is 12 ^ of what ? $83^. 

58. 9s. is i ^ of what ? £90. 

59. 17 qt. is 8i ^ of what ? 50 gal. 

60. 20c. is .01 ^ of what ? $2000. 

61. 1.25 lb. is i ^ of what ? 6 cwt. 

62. Is. is 8i^ of what? £1 10s. 

63. $40 is 150 ^ of what ? $26}. 

72. A farmer keeps 25 ^ of his sheep in one field, 15 ^ in 
another, and the rest, numbering 48, in a third. How many 
sheep has he ? Am. 80 sheep. 

73. A collector, who gets 3 ^ for his services, makes $38.33 by 
collecting a certain bill. How large is the bill, and how much 
must he pay over to his employer ? Last cms. $1077.67. 

74. Of what number is ^ ^ of 90 three hundred ^ ? Ans. .15. 

* Before diyiding, reduce diyidend and divisor to the same denominatioD. 
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75. The deaths m a certain countj average 320 a month, and 
the niuBher of deaths each year is 3 ^ of the population. What 
is the population ? Ans, 128000. 

76. A person worth $40000 gave 30 ^ of it to his son, and this 
amount was 75 ^ of what his son had before. How much had the 
son after receiving the father^s gift ? Am, $28000. 

323. To find the base^ the rate and the mim or differ- 
ence of the percentage and base being given, 

ExoDPLE 1. — ^A farmer, having a certain number of 
sheep, bought 33 J ^ of that number more, and then had 
256. How large was his flock at first ? 

As he increased his flock by 88Jj^ of -^^ q„i __ iqqi// — 

itself he must Hien have had 188|^ of -^"^ + ^^* — ^^^*^ — 

the original number or base. As 266 is 1.33J = 1^ = f 

133}^ of the base, to find the base, di- 256 -^ } = 192 

Tide 256 by 1.38J, or its equivalent J ^^^ 192 gheep. 

(Rule IIL § 821). ^ 

Example 2. — ^A farmer, having a certain number of 
sheep, sold 33^^ of them, and then had 128 left. How- 
large was bis flock at first ? 

100 — 33i = 66}^ -^ ^^ sold 83^^ of his flock, he must 

|./.o ^ AA8. 4 ^*^^® ^*^ 1®^ ^^§ % o^ the original number or 

?of ~« % Tc tjase. As 128 is 66§ % of the base, to find the 

128 -4- t = 192 base, divide 128 by .66| or its equivalent | 

Ans. 192 sheep. (Rule UL § 321). 

Rule. — Divide the given number by 1 increased or 
diminish^ by the rate expressed decimoMy^ according as 
the sum or difference of the percentage and base is given. 

77. When I add to a certwn number 25 fi of itself I get 540 ; 
what is the nnmber ? Ans, 432. 

78. What number is that which duninished by 1^ of itself is 
778.09? Ans. 782. 

79. A gentleman, having bought a house, spent 10 ^ of the 
purchase price in repairs, and then found that the whole cost was 
$8800 ? What was the purchase price ? 

828. In stead of tho percentage, what may be given, with the rate, to find the 
base ? Explain Examples 1 and 2. Becite the rule for finding the base, the rate 
and the sum or difference of the percentage and base being given. 
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80. A merchant, having lost 7 ^ of his capital, has $23250 left; 
what was his capital ? 

81. A farmer set out some apple-trees; 5^ of them diedtlie 
next summer, and 3^ the following winter; 138 lived. How 
many trees did he set out ? Aiu. 150 trees. 

82. A lady spent 75 ^ of her money for a cloak, and 5 ^ for 
gloves ; she then had $16 left. How much did she have at first 1 

324. Applications op Percentage. — ^The rules of 
Percentage are applied in many of the most commoa 
mercantile transactions. They* form the basis of com- 
putations in Profit and Loss, Interest, Discount, Commis- 
sion, Bankruptcy, Insurance, Assessment of Taxes, &c 

Profit and lioss. 

325. Profit (or gain) and Loss are generally reckoned 
at a certain per cent, of the cost. 

The cost is the base. 

The per cent, of profit or loss is the rate. 

The amount of profit or loss is the percentage. 

326. Hence, applying the Rules of Percentage (§ 321), 

Pkofit or Loss = Cost x Ratb 

^ __ Profit or Loss q __ Pbofit or Loss 

Cost Batb 

327. When the cost and selling price are given, their 
difference wiU he the profit or loss,— profit if the selling 
price is the greater, loss if the cost is the greater. 

328. To find the selling price, — when there is profit, 
add it to the cost / when there is loss, subtract it from 

the cost. 

, - 

824. What is said of the application of the rules of Percentage ? In what do 
they fomi the basis of compntations ? — 826. How are Profit and Loss generally reck- 
oned ? What corresponds to the base ? What, to the rate ? What, to the percent- 
age J — 826. Give the formulas that apply. — 827. When the cost and selling price are 
given, -what will their diflference be ?--828. How do you find the selling price, when 
there is profit ? When there is loss ? 
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BXAHPLBS FOB PBAOTIOB. 

Find the pbofit or loss, 

^ 1. On goods that cost $145, sold at 3 ^ advance. Ana, $4.85 pr. 

2. On goods costing £2500, sold at 4i^ loss. Ans. £112 lOs. 

3. On fomiture bought for $850.75, sold at 7^ below cost. 

4. On paper costing $1485.50, and sold at a profit of 15 ^. 
6. On coal bonght for $9020, and sold at a loss of 6}^. 

6. On tea sold at -J^ below cost, which was $666.66. 
Find the sblling peice of goods, 

7. Bought at $88.65, sold at 3i^ below cost. Ans, $85,695. 

8. Bought at £120, and sold at 8^ advance. Ans. £129 12s. 

9. Sold at 20 j^ below cost, bought for $18000. 

10. Sold at lOf ^ above their cost, which was $5050. 
Find the bate ^ of profit or loss on goods, 

11. Bought for $13000, sold at a profit of $292.50. Ans, 2J^. 

12. Bought for $80, sold for $60. Ans. 25 ^. 

13. Bought for $113.25, sold so as to gain $113.25. 

14. Bought for $5601.30, sold so as to lose $2800.65. 

15. Bought for £250, sold for £200 (§ 327). Ans. 20 ^ loss. 

16. Bought for $1250, sold for $1375. Ans. 10^ prof. 

17. Sold for $1090, bought for $1000. Ans. 9^ prof. 

18. Sold for $245.18, bought for $235.75. 
10. Bought for $800, and sold for $894.40. 

20. Bought for $740, and sold for $627.15. 

21. Bought for $815, and sold for $220.05. 

22. Bought for $350.50, and sold for $701. 

23. Sold for $540, at a profit of $40. Ans. 8^. 

24. Sold for $600.35i, at a loss of $26.64i. Ans. 4i ^. 

25. Sold for $200, at a loss of $100. 
Find the cost of goods, 

26. Sold at a profit of $40, being 20^ on the cost. Ans. $200. 

27. Sold at 7^ below cost, at a loss of $350. Ans. $5000. 

28. Sold at 12i^ above cost, at a profit of $240. Ans. $1920. 

29. Sold at a loss of $53, being i ^ of the cost. 

30. Sold at i ^ above cost, at a pro6t of $10.50. 
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329. To find the cost^ when tJie seUing price and rt 
of profit or loss are given. 

Example 1. — A sold a horse for $175, and by so dob 
gained 40 ^. What did the horse cost ? 

This question is analogous to Example 1, § 823, under Percentage. 
As he gained 40 j^ of the cost, the selling price inn j. ah — lin<<; 
must have been 100 + 40, or 140, J^ of the ^r" *^ T^.Z ,1 
cost. The question then becomes, $116 is 1 < » "*• l-*^ = ^^ 
140 % of what number ? (Rule HI., § 821.) Am. $125. 

Example 2. — A sold a horse for $175, and by so doing 
lost 40 ^. What did the horse cost ? 

100 — 40 = 60 $^ '''^8 ^ analogous to Ex. 2, § 828. As he 

1 frR ' An — 9Q11 ^^^ ^^ ^ ^^ ^^® ^^^^ ^^® selling price must have 

; "^ 1^ r^f « ^«en 100 - 40, op 60, jT of the cost The ques- 

Ans. f 291.661 ^ion then becomes, $175 is 60 j^ of what number? 

Rule. — Divide the setting price hy 1 increased by the 
rate of profit^ or diminished by the rate of losSy expressed 
decimally. 

31. By selling a house and lot for $6790, the owner lost m^' 
What was their cost ? Ans. $6000. 

32. Sold 617 barrels of flour for $8.10 a barrel, at a profit of 
8^. What was the whole cost? ^n#. $3877.50. 

33. Sold 1100 tons of coal for £1361 6s., thereby losing 1;^. 
What was the cost per ton ? Ans. £1 Ss. 

34. Some linen was sold for 61 Jc. a yd., at a loss of 6 ^. What 
was the cost of 7 pieces of this linen, averaging 13 yd. to the 
piece? Ans. $59.15. 

35. Sold a book-case for £15, and some books for £83 2s. 6d., 
and thereby gained 20jt^. What was the cost of case and 
books? Ans. £40 4d. 8 far. + 

36. D bought 5000 bu. of com, but lost 10^ of it by fire ;. he 
sold what was left for $3408.75, and by so doing gained 1 ^ on its 
cost. What did he give for the 6000 bu. ? Ans. $8760. 

37. Selling price, $4773.75 ; gain, i ^ ; required, the cost. 

829. Explain Examples 1 and 2. Becite the rule for finding the cost, when the 
selling price and the rate of profit or loss are given. 
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330. To find the rate of profit or loss at a proposed 
%dling pric€y when the actual selling price and rate of 
profit or loss are given, 

Ex. — ^I^ by selling a cow for |60, 1 gain 20^, what ^ 
would I have gained or lost by selling her for $25 ? 

first find the cost, § 829 : $60 -^ 1.20 = $50, cost 
Then find the gain or loss at the 

proposed selling price : $50 — $25 = $25, loss. 
Find the rate, by dividing the loss 

by the cost : 25 -r- 50 = 50 ^ loss. Ans. 

RiTLB. — From the selling price obtain the cost (§ 329) ; 
then find the gain or loss at the proposed selling price by 
subtraction^ and divide it by tJie cost. 

38. A profit of 4 ^ is realized by selling some cloths for $228.80 ; 
had they been sold for $215.60, what ^ would have been gained or 
lost? Ans, 2^ lost. 

39. Some grain is sold for $1 335, at a loss of 11 ^ ; what amount 
would have been gained or lost, and what j^, if it had been sold 
for $3000 ? Last am, 100^ gd. 

40. By selling some goods at $1537.90, a profit of 12f ^ was 
realized ; what per cent, would have been gained or lost, if they 
had sold for $1661.65 ? Am, 21 ^ gd. 

41. 2}^ was lost by selling a farm for $13650 ; what ^ would 
have been gained or lost by selling it for $13986 ? 

42. If by selling some wood for $850 I made 100 j^, what ^ 
would I have gained by selling it for $1275 ? 

43. Sold a house for $1000, thereby making $200 ; what would 
I have had to sell it for, to gain 50 ^ ? 

44. By selling some goods for $4759.79, \oi 1^ was gained. 
What would these goods have had to be sold for, to realize a profit 
of 7^? Ans, $5085.71. 

45. A merchant bought 320 barrels of flour at $7.50 a barrel, 
uid sold them at a loss of 10 ^. How much did he lose ? 

820. Explain the given example. Bcolte the rule fat finding the rate of profit 
n* loss at a proposed selling price, when the actual selling price and rate of profit or 
loss are given. 
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46. Boaght 300 jd. merino at $2.25 a yd., and sold the sam^ 
at $2.50 a yd. How much was gained, and what ^ ? 

47. Twenty-five cords of wood were boogfat at $4.50 a cord, 
and sold at an advance of 25^, 40 ^ of the bill was paid in cash ; 
how mnch remained to be paid? Ans, $84,375. 

48. Bought a lot for $600, fenced it for $50, and bnilt a honse 
on.it for $1550. Sold the whole at a profit of 8^^ ; what did it 
bring? Ans. $2381.50. 

49. A bays $1000 worth of goods, which he sells to B at a 
gain of 5 ^. B sells them to at a profit of 5 ^, and sells them 
to D at a like profit What did they cost D ? Ans. $1 157.625. 

50. S sells T some goods that cost him $1480, at a loss of 
3i ^. A few days afterwards, T sells them back again to S at a 
gain of 3^ ^. How mnch less does S pay for them the second 
time than the first? Ans. $1.81 +. 

51. P buys an article for £50 13s. 6d., and sells it to Q at a 
profit of 10 ^. Q in turn sells it to R at a loss of 10 ^. What ^ 
of the original cost does K pay ? Ans, 99 ^. 

52. If a person buys 600 barrels of fiour at $9.25 a barrel, and 
sells 33} ^ of the same at a profit of 10 ^, and the rest at a profit 
of 12^5^, how much will he receive in all, and what ^ will he gain 
on the whole ? Last ans, llf ^. 

53. Bought 3000 bn. of wheat at $1.60 a bushel Sold 10 per 
cent, of it at a loss of 3 ^, 50 per cent, of it at a gain of 10^ and 
the rest at a gain of 2^. How much was made on the whole, and 
what per cent. ? Afis, $264, and 5} ^. 

54. Sold some muslin for $199.50, at a loss of i^ ; some linen 
for $148.50, at a loss of 1 ^ ; some cloth for $520, at a profit of 
4^. What did the muslin, linen, and cloth cost? Ans, $850. 

55. Sold a horse for $1 98, at a loss of 10 ^. Bought 3 cows for 
$135. What must I sell the cows for apiece, to make up the loss 
on the horse and $44 besides ? Ans, $67. 

56. The difference between 50^ and 71 ^ of a certain number 
is 525. What is the number ? 

57. A house that cost $5000, was repaired at an expense of 
$1000. It was then sold for $7500 ; what was the gain or loss ^ ? 
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CHAPTER XX. 

INTEREST. 

331. Interest is what is paid for the use of money. 

The Principal is the money used, for which interest is 
paid. The Eate is the number of hundredths of the prin- 
cipal paid for the use of the principal for a certain time, 
usually for a year (per annum). It is written and oper- 
ated with as so many per cent. When no time is men- 
tioned with the rate, a year is meant*. 

The Amount is the sum of the principal and interest. 

I borrQW $100 for a jear, and pay $6 for its use ; the Principal is 
|100, the Interest $6, the Rate 6 ^, the Amount $106. 

332. Interest is distinguished as Simple and Compound. 
It is called Simple, when reckoned on the principal only ; 
Compound, when allowed on interest as well as principal. 
When the word interest is used alone. Simple Interest is 
meant. 

333. There is a rate of interest fixed by law, called the 
Legal Bate, for cases in which no other rate is specified. 
Parties may always agree on a lower rate than the Legal 
Rate, and in some of the states on a higher one ; but 
there is generally a limit fixed, beyond which the taking 
of interest is forbidden under certain penalties — the of- 
fence being called Usury. 

The legal rate in England and France is 5 j^ ; in Canada 
and . Ireland, 6 ^. In all of the United States it is 6 ^, 
except the following : Louisiana, 6 ^ ; New York, New 
Jersey, Michigan, Wisconsin, Minnesota, Kansas, South 

831. What is Interest f What is t&e Principal? What is the Sate? How is 
the Bate written and operated with ? What is the Amount ? Illnstrate these defi- 
nitions.— 882. How is interest distinguished ? When is it called Simple ? When, 
Compound ? — 888. What is meant by the Legal Bate? May the parties agree on a 
lower rate than the legal one ? On a higher one ? What is Usary ? In what conn- 
tries is the legal rate 6 per cent ? In what, 6 per cent ? In which of the United 
States is it 5 per cent ? In which, 7 per cent ? In which, 8 per cent ? In which. 
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Carolina, and Georgia, 7 ^ ; Alabama, Florida, and Texas, 
8 ^ ; Nebraska, Nevada, California, and Oregon, 10 j^. 

334. Interest is an application of Percentage, the ad- 
ditional element of time being introduced. The principal 
is the base ; the interest is the percentage, reckoned at a 
certain rate,/br a certain time. 

To find Uie Interest. 

335. Casb I. — To find the interest for any numher of 
yeara^ token the principal and rate are given. 

Ex. 1. — ^What is the interest of 1124.50, for 1 year, 
at 6^? 

That 18, what is 6 %, or tJtt, of $124.60 ? Takiog $124.50 Prin. 
•j-fiy is equivalent to multiplying by j^. Hence, .«06 Rate, 

multiply the principal by .06. $7.4700 Int 

Ex. 2. — ^Find the amount of $124.50, at 6^ for 5 years. 

$124.50 Prin. *^.^^^r.*^%^*®^*.,?'L^^ "^ ^I^ 

06 Rate $7.47. For 6 yr. it will be 6 tmies $7.47 ; 

'. — * and, as the amount is required, add the 

7.4700 Int. 1 yr. principal to the last product. 

5 In stead of multiplying by the rate and 

87.8500 Int. 5 yr. years separately, it sometimes saves work 

224*50 Prin. ^ multiply by their product Thus, in 

^- ■ ' A / fc' Example 2, it would be shorter to multi- 

^161.85 Amt 5 yr. piy by .30 than by .06 and 5. 

Rule. — Multiply the principal by the rate per annum 
expressed decimaUyy and that product by the numher of 
years. 

Aliquot parts of a year may be expressed fractionally. Thus, 5 yr. 
6 mo. = S^yr. See Table, page 186. 

336. ^} when the rate is ^ven by the moniA, the interest may be 
found for any number of months, hy muUiplyvng the prmdpail by the raU 
per month expreued decimaUyy and that product hy ine number of months, 

337. For the Amount^ add the principal to th^e interest. 

lOperctnt. ? What is the legal rate in the other states?— 884. Of what Is Interest an 
application ? What additional element is introdaced ?--S85. What is Oase L ? Ex- 
plain Example 1. Go through Example 3. Eecite the role. How may aUqnot parts 
of a year be expressed ?— 888. When the rate is given by the month, how may the 
interest be found for any number of months ?— 887. How is the amoont found ? 
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SZAMPLES POB PBAOTIOE. 

1. Find the interest of $1, at Sij^, for 3 yeai-s. Ans. 10c. 

2. Find the amount of $640, at 7 ^, for 9 yr. Ans. $880.20. 

8. Find the interest of $90, at 4 J ^, for 6 yr. Ans. 24.80. 

4. Find the amount of £1400, at 8^, for 2Jyr. Ans. £1680. 

5. Und the interest of $825, at 6i ^ for 4 yr. Ans. $206.25. 

6. What is the interest of $83120.01, for 6 yr., at 6 ^ ? 

7. What is the interest of $987.41, for 13 yr., at 7 j^ ? 
a Find the interest of $69582.57, at 5 ^, for 2^ years. 

9. Find the amount of $9812.17, at 4}j^, for 4 years. 

10. Find the amount of $700, at 6 ^, for 2 yr. 6 mo. (2 J yr.). 

11. Und the amount of $820, at 3^^, for 4yr. 4 mo. (4iyr.). 

12. Find the amount of $660, at 6 ^, for 3 yr. 3 mo. 

13. What is the interest of $60.50, for 3 months, at 1 ;i^ a 
month? (See §886.) Jn«. $1,815. 

14. What is the amount of $12198.75, for 2 months, at {^ a 
month? Ans. $12381.78. 

15. What is the interest of £600, at ^^ a month, from Jon. 1 
to April 1 of the same year ? Ans. £9. 

16. What is the amount of $8250, from April 8, 1861, to April 
S, 1866, at 5|^ per annum? Ans. $10621.875. 

17. Borrowed, Jan. 1, 1865, in California, $900 (no rate speci- 
fied). What amount must he repaid, Jan. 1, 1866 ? Ans. $990. 

18. A owes B interest on $450, from Feb. 2 to Oct. 2 ; B owes 
A interest on $575, from April 2 to Oct. 2. What is the balance 
of interest, and to whom is it due, the rate being ^ ^ a month ? 

Ans. 75o., to B. 

19. What is the interest on $68.40, at 4ij^, for 4yr. 2 mo. 
(4Jyp.)? On$712,for6yr. 3mo.,at5^? On $2688.88, at 6} ^, 
for 1 yr. 6 mo. ? On $1263.25, for 5 mo., at 1 ^ a month ? 

Sam of answers^ $560.1783. 

20. Loaned, New York, Feb. 1, 1864, $1050. What amount 
should I receive for loan and interest, March 1, 1866? 

31. 0, living in Canada, owes $500 with interest for 8 yr. 2 ma 
He pays $550 on account ; how much remains due ? 
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338. Case II.— 7b find the interest, at 6 per ceifd.Jof 
years, months, and days, 

1. For a given time and rate, the interest or amount 
of any principal is as many times greater than the inter- 
est or amount of $1, as the principal is greater than |1. 

Thus, the interest of $60, for 6 mo., at 6 ^, is 50 times the interest of 
|?1, for 6 mo., at 6 %, The amount of $60, at 7 %, for 30 days, is 60 times 
the amount of $1, at Y %y for 80 days. 

2. The interest of |1, at 6^, is 6 cents for 1 year. 
Hence it is 1 cent for every two months, and 1 mill for 
(^ of 2 months, or) 6 days. 

6 days arc -f^ of 2 months, if 80 days are allowed to the month, ac- 
cording to general usage in the United States. Each day's interest is 
thus made 7^, in stead of ^Jy, of 1 year's interest ; it thus exceeds the 
exact interest by sisi or 7^, of itself. To find the exact interest for any • 
number of days, see § 342. 

Example 1. — What is the interest of $1200, at 6 ^, for 
3yr. 7 mo. 18da. ? 

First Method,— Yvcst find the interest of $1, at 6 <^, for the given time. 

As the interest is 1 cent for every 2 months, 
for 8 years Y months, or 43 months, it will be \ of 
48 cents, or $ .216. As the mterest is 1 mill for 6 
days, for 18 days it will be i of 18 mills, or $ .003. 
Adding $ .216 and $ .003, we find the interest of 
$1 for the given time to be | .218. For $1200 it 
will be 1200 times as much, or $261.60. 



\0. 






$ .215 
.003 

$.218 
1200 

$261,600 Ans. 



$1200 
.06 



6 mo. = J 


72.00 




3 




216.00 




86.00 


1 mo. = \ 


6.00 


16 da. = 4 


3.00 


8 da. = 1 


.60 


A.ns. $261.60 



Second Method, — ^First find the interest 
of $1200 for 1 yr., then for 8 yr., as in Case 
I. For the months and days apply the prin- 
ciples of Practice, § 807. 

7 mo. are not an aliquot part of 1 yr., 
but 6 mo. = ^ yr. ; therefore, for 6 mo. take 
i of 1 year's interest, and for 1 mo., which 
remams, take i of the interest for 6 mo. 18 
^^y^ are not an aUquot part of 1 mo., but 
15 da. = ^mo. ; therefore, for 15 days take 
i of 1 month's interest, and for 8 days, which 
remain, take i of the interest for 15 days. 
iJmally, add the several items of interest 



88a What 18 Case IL? To whTi " 

s sriven time and rate eqxuU ? oiV interest or amount of any principal for 

-«t of $1, at « per cent, be 1 cent ? ^*^Pj®»- ^^^ ^»ow long a time will the inter- 

f 1 Will ? How does the Interest for 1 day thus 



6660 
6660 
6660 
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339. RxTLB.— 1. To ^tJie number of morvth% written 
as hundredths add -J- the number of days vyritten as thow- 
sandthSj and multiply the sum, and the given principal 
together/ the product wiU be the interest. If the amount 
is rehired, add 1 to th^ above sum before multiplying, 

2. Or, find the interest first for the given number of 
years J as in § 335, then for the months and days by taking 
the necessary parts^ atid add the results. 

The first method is generally shorter and easier. 

Example 2. — ^What is the amount of $66.60 

166.60, at 6 ^, for 1 year 11 mo. 11 da. ? ±±1^1 

__ . . , 5560 

1 yr. 11 mo. = 23 mo. Wntmg ^ the num- 89960 

ber of months as hundredths, we have .115. 
Writing ^ the number of days as thousandths, 
nre have .OOlf-. As the amount is required, we 
idd in 1. .116 + .OOlf 4- 1 = 1.116f. Mul- 
;iply the principal by 1.116J. Am. $74.38110 

EXAMPLES FOB PRACTICE. 

At 6 per cent., required the 

1. Interest of $49.37, for 1 yr. 1 mo. 15 da. Ans. $3.33 +. 

2. Amount of $341.13, for 7yr. 9 da. Ans. $484,916 +. 

3. Amount of $591.03, for4yr. 3 mo. 7 da. Ans. $742.43 +. 

4. Interest of $0,134, for 4 months 3 days. Ans. $ .0027 4- . 
*5. Amount of $7.50, for 7 months. Ans. $7.76 +. 

6. Interest of $371.01, for 4 years 15 days. Ans. $89,969 + . 

7. Interest of $57.92, for 3 yr. 7 mo. 9 da. Ans. $12.53968. 

8. Amount of $329, for 5 years 13 days. Ans. $428.41 + . 

9. Amount of $47.39, for 1 year 7 months. 

10. Interest of $2250, for 2yr. 2 mo. 24 da. 

11. Interest of $5762, for 6 yr. 4 mo. 19 da. 

12. Amount of $840.75, for 11 months 21 days. 

13. Interest of 98.76, for 3 yr. 5 mo. 22 da. Ans. $20.60792. 

(ompnted compare with the true Interest ? Go through Example 1 accordlns: to 
Mch method.— 889. Recite the Eule. Which method is preferred? When the 
tmoont itt required, what must be done ? Explain Example 2. 



210 nrrsBEST. 

14. Interest on $718, from April 19 to Aug. 3 following. From 
Oct. 29, 1866, to Feb. 11, 1866. Sum of answers, $24.65 +. 

15. Interest of £600, for 2 yr. 4 mo. 12 da. Arts. £71. 

Gompate the interest on poiuidB as on dollars, A decimal in the answer most 
be reduced to shilltngs, &ic 

16. Amount of £2600, for 1 year 9 months 18 days. 

17. Interest of £480, for lyr. 8 mo. 20 da. Ans. £37 128. 

18. Amount of £60, for 8 yr. 6 mo. 2 da. Ans. £90 12s. 4d. +. 

19. P owes Q $975, with interest for lyr. 10 mo. 10 da.; Q 
owes P $720, with interest for 2yr. 26 da. The rate being 6j^ 
what is the balance, and to whom is it due ? Ans. $274,476, to Q. 

20. A merchant collects the interest on $400, at 7^ for 1 yr. 
6 mo. ; on $220, at 6 ^, for 8 mo. 8 da. ; on $694.10, for 2 yr. 2 da., 
at 6 ^ ; and on $1180.60, for 26 days, at 6 ^. How much does he 
collect in all ? Ans. $139,732 +. 

340. Merchants often have to cast interest, at 6 ^, for 
30, 60, and 90, also for 33, 63, and 93 days. The follow- 
ing short methods can be used mentally: — 

For 60 daySy simply move the decimal point in the 
principal two places to the left^ — ^for this will be multi- 
plying it by .01, the interest of $1 for 60 days being $.01. 

For 30 days^ take i of this resvU. 

For 3 days^ take -^ of the interest for 30 days^ — ^that 
is, move the decimal point one place to the left. 

Combine these results as may be required. 

Example. — ^Required the interest of $660, at 6^, for 
30, 60, 90, 33, 63, and 93 days. 

w Z TJJ^ ^9 ftn TT.«n J Int. 83 days^ $2.80 + $0.28 = $3.08 
Int. 30 days, $2.80 Then j j^^ ^3 ^^^^ |g g^ ^ ^^ ^g ^ ^g gg 

Int. 3 days, $ .28 y j^^ 93 ^^^^g^ |3 40 j^ |o.28 = $8.68 

At 6 per cent., what is the interest of 

21. $700 for 60 days ? For 83 days ? For 90 days ? 

22. $1200 for 30 days ? For 60 days ? For 90 days ? 

23. £1000 for 63 days ? For 90 days ? For 93 days ? 
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24. $74.75 for 60 days ? For 63 days ? For 93 days ? 

25. $180.90 for 33 days ? For 63 days ? For 93 days ? 

26. $2000.50 for 80 days ? For 90 days ? For 33 days ? 

341. Case IIL — To find the interest^ at any rate^ for 
years, montJiSy and days. 
Ex. — ^Find the interest of $120, at 7 ^, for 2 yr. 6 mo. 6 da. 

\ number of months, written as hundredths, 
\ number of days, written as thousandths, 
$120 X .146 - $17.52 

Interest of $120, for the given time, at 6 ^, 
For 7 %y add to the interest at 6 j^, i of itself, 
(for7 = 6 + iof6). 



.145 
.001 



.146 

$17.52 
2.92 



$120 Princ. 
.07 Rate. 



4ino. = i 



1 mo. = i 
6 da. = i 

Alia. 



$8.40 Int. 1 yr. 
2 



$16.80 Int. 2yr. 
2.80 Int. 4 mo. 
.70 Int. 1 mo. 
.14 Int. 6 da. 



$20.44 Int. 2 y. 5 m. 6 d. 



$20.44 Am. 

Or, we may find the inr 
terest at once at 7 ^, for 1 
yr. ; then for 2 yr., by mul- 
tiplying by 2 ; tiien for the 
months and days, by taking 
parts. For 4 mo., take | 
of 1 yearns interest ; for 1 
mo., take ^ of 4 months' 
interest ; for 6 days, take ^ 
of 1 month's interest For 
the whole, add these parts. 



Rule. — 1. Mnd the interest at 6^y and add thereto, or 
subtract therefrom, such apart of itself as must be added 
to or subtracted from 6 to produce the given rate. 



For 7 J^, addi(7 = 6 + iof 6). 
For 8 jr,add J(8 = 6 + J of 6). 
For 9^, addi(9 = 6 + iof 6). 
For 10^, add J (10 = 6 + § of 6). 



For 6%y subt i (6 = 6 — Jof 6). 
For 4i ^, subt i (4i = 6 — iof 6). 
For 4 j^, subt. J (4 = 6 — J of 6). 
For 8 ^, take i the mterest at 6 ^. 



2. Or y find the interest at the given rate, for the given 
number of years, as in § 335 ; then for the months and 
days, by taking the necessary parts; and add the results. 

841 What is Case III ? Give both solutions of the Example. Becite the rale. 
For 7 per cent., what must we do, and why ? For 4 per cent. ? For 10 per cent. ? 
For 8 per cent ? For per cent ? For 4^ per cent. ? For 8 per cent ? For 5 
per cent ? 
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EXAMPLES FOB PBAOTIOB. 

What is the interest (by either or both of the methods given 
in the preceding Rule) of 

1. $5.37, for 4 years 12 days, at 8 jl^ ? Ans. $1.73 +. 

2. $40.17, for 3 months 18 days, at 8 ^ ? Ans. 36c + 

3. $37.13, for 5 months 12 days, at 4^^ ? Ans, 76c + 

4. $194.10, for 1 yr. 7 mo. 13 da., at 7^ ? Ans, $22. + 

6. $321.21, for 6 yr. 9 mo. 21 da., at 9 ^ ? Ans. $167.91 +. 
0. $9872.86, for 1 yr. 6 mo. 11 da., at 7^ ? Ans. $1000.175 +. 

7. $999.99, for 11 months 29 days, at 6 ^ ? Ans. $49.86 +. 

8. $27541.03, for 2yr. 10 mo. 22 da., at 7^? Ans. $6580.11 +. 

9. $137.50,for6mo. 10da.,at6J^? (Add^VO ^tw. $4,717+. 

10. $4650, for 3 yr. 4 mo. 12 da., at 7^? Ans. $1095.85. 

11. $2000, for 33 days, at 10 ^ ? For 63 days ? 

12. $1 1500, for 60 days, at 4 ^ ? For 90 days ? 

13. $8260, for 3 yr. 29 da., at 5^^ ? (Subtract ^.) 

14. $428.07, for 1 yr. 1 mo. 1 da., at 7^ ? 

15. $ .75, for 10 yr. .10 mo. 10 da., at 5 J^ ? 

16. A, living in New York, owes B $625, with interest from 
Jan. 1 to Sept. 15, no rate specified. He pays on account $540.25; 
how much remains due ? Ans. $115,618. 

17. What is the amount of $469.10, for 3yr. 2 mo., at 7j^? 
For 1 yr. 20 days, at 4 ^ ? For 11 mo. 19 da., at 5 «^ ? For 6 mo. 
6 da., at 8 ^ ? Sum of answers, $2042.318 + . 

18. A merchant living in Mississippi collects $100, with inter- 
est for 3 yr. (no rate specified) ; $427.50, with interest for 8 mo. 
9 da., at 7 ^ ; $1100, with interest for 1 yr. 18 da., at 6 ^. How 
much does he collect in all? Ans. $1741.50. 

342. Case IV. — To find the exact interest for days. 
The exact number of days between two dates within a 
year of each other can be found by the Table on page 166. 
Each day being -g-J-y of 1 year, the exact interest for 

842. Wbat is Case IV. ? How may the exact number of days between two datoa 
within a year of each other bo found ? What fhiction of 1 year's interest will the 
■»xact interest for any number of days be ? Eccite the rule. Solye the Example. 
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any number of days will be as many d65ths of 1 year's 
interest as there are days. Hence the following 

RxjL:E.-^3fultipli/ the interest for 1 year at the given ^ 
iy the number of day e^ and divide the product by 365. 

Example. — ^What is the exact interest of $37.37, from 
May 3, 1865, to Dec. 27, 1865, at 7^? 

1 year's interest = $37.37 x .07 = $2.6169. 
By Table, p. 156, we find the number of days to be 238. 
We must therefore take ff f of $2.6169. 
$2.6169 X 238 = $622.6842. $622.6842 ^ 366 = |1.706. Ans. 

1. What is the exact interest of $100, at 6 ^, Ifrom Jan. 13 to 
Ifov. 15, it being leap year ? Am. $5,047. 

2. What is the exact interest of £1000, from June 20 to Aug. 
13, at 7jl^? Ans. £10.356 = £10 7s. Id. 1 far. + 

3. What is the exact interest of $730, from July 4 to Dec. 25, 
at 6^? Ans. $20.88. 

4. What is tlie exact interest of $2160, from March 10 to Dec. 
1, at 5 ^ ? What is the amount? Ans, Amt, $2238.71. 

5. What is the exact interest of $21450, at 8^, for 20 days? 

6. What is the exact interest of £4500, at 4^^, for 25 days? 

343. Case V, — To find the interest or amount of 

pounds^ shillings^ pence^ and farthings^ at any rate^for 

any time. 

£84.625 
ExAMBiLE. — What is the inter- .04 

est of £84 10s. 6d., at 4^, for 1 yr. 3 = i 

3 mo.? 



3.38100 
.84525 



For convenience of multiplying and divid- * o/x 

ing, we reduce 10s. 6d. to the decimal of a £. 

pound, § 286. The prmcipal thus becomes s. 4.52500 

£84.526. Now, proceeding as in Federal 12 

Honey, we find the interest to be £4.22626, — d. 6.30000 

or, reducing the decimal to shillings, Jcc., g 284, * * a 

£4 4s. 6d, 1.2 far. ^ -r-^TT^T^Tt^ 

far. 1.20000 



848. What is Case Y. ? Go throagb and explain the given Example. Becite the 
rale for finding the interest or amount of pounds, shiUings, dec., at any rate, for 
anytime. 
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Rule. — JReduce the shiMingSy cftc, of the principal to 
the decimal of a pounds find the interest or amount as in 
Federal Money j and redtice the decim>al in the resuU to 
lower denominations. 

344. ^ the rate is 6 ^ and the tune 1 year, the interest is readily 
found by taking Is. for every pound of the given principal, 8d. for every 
6a., and 1 far. for every 6d, For, 6 J^ is j^ ; and Is. is Vir of JBl, 8d, U 
/j of 6s., 1 far. is ^'^ of 6d. 

Example. — ^Required the interest of £86 lYs. 6d., at 6 5^, for 1 year. 

Is. on £1 of the given prineipal gives 86s. = £4 68. 

3d. for every 63. lis, 6d. -♦- 6s. = 3^ 3^ x 3 = 10^ 

Ans. £4 6s. lOH 

EXAMPLES FOB PBAOTIOE. 

Find the interest of 

1. £760 6s. 6d., at 5 ^, for 2^ yr. Ans. £88 138. lid. 2.8 far. 

2. £1 7s. 6d., at 4i^, for 2yr. 6 mo. Ans. 3s. Id. ifar. 
8. £8260 18s., at 3i^, for 21 da. (§ 342). An8. £16 12s. 8d. + 

4. £276 lOd., at 4^, for 5 yr. 10 mo. Ans. £64 8s. 6d. + 

5. Find the amount of £7 15s., for 1 yr., at 6 ^ X§ 344). 

6. Find the amount of £42 2s. 6d., for 1 yr., at 5 ^. 

7. Find the amount of £88 7s. 6d., for 1 yr., at 5 ^. 

8. Find the amount of £68 128. 6d., for 1 yr., at 5 ^. 

9. Find the amount of £100 15s. 3d., at 4i^, for 2 yr. 7 ma 

345. Observe that whenever the product of the rate 
per annum and the number of years is 100 (or 1, if the 
rate is expressed decimally), the interest equals the prin- 
cipal. The interest of $75, at 6 5^, for 20 years, is $75 ; 
since 5 x 20 = 100 (or .05 x 20 = 1). 

346. In stead of computing interest by any of the 
methods that have been given, many use Interest Tables. 
These being constnicted for different principals, rates, and 
periods of time, the required interest is found in some cases 
by a simple reference, in others by an addition of items. 

844. If the rate is 6 per cent and the time 1 year, what short method may be 
used ? Explain the principle on which tliis method is based.— MSl Under what cir- 
cumstances does the principal eqnal the interest ? Give an example.— 346L In stead 
of computing interest, what do many nse ? 
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347. To find the Rate,. 

the principal^ interest or amount^ and timej beings given, 

Ex. 1. — ^At what rate will $400 yield $55 interest, in 

2yr. 6mo. ? 

I40O X 01 — iU int. 1 vr "^^ interest of $400, nioru: per 

*. o, "" iTn . * o^' <^- fo"" 2 yr. 6 mo., is $10. To 

^ X 2^ = f 10, int. 2i yr. produce $65 interest, the rate must 

$10) $55 be as many times 1 ^ as $10 is con- 

54 j-»o tained times in $55, or 6^. Ans. 

RuiiE. — Divide the given interest hy the interest of the 
principalyfor the given time^ at 1 ^. 

348. ^ i^ stead of the interest, the amount is given, subtract the 
principal from it, to find the interest, and proceed as above. 

349. PROVB by trying whether, at the rate found, the principal will 
produce the given interest in the given time. 

Ex. 2. — ^At what rate will $630 amount to $665.28, in 
9mo. 18da. ? 

Find the interest of $630, for 9 mo. 18 da., at 1 5^. 

First find it at 6 %, accord- ( ^ number of months, .045 
ing to § 339 : 1 1 number of days, .003 



At 15^ it will be i as much as at 6 5^: 6) .048 

Interest of $1 for the given time, at 1 5^, $ .008 

For $630 it will be 680 times as much : $ .008 x 630 = $5.04. 
The interest is $665.28 — $630 = $35.28. 
$35.28 -f- $5.04 = 7. Ana. 1 %, 

Proof.— Will $630, at '7 %, amount to $665.28 m 9 mo. 18 da. ? 

BXAMPLES FOB PBAOTIOB. 

Prove each example, § 349. At what rate will 

1. $680, in 3 yr. 6 mo., yield $92.75 mterest ? Ans, 5 ^, 

2. $4070 yield $91,575 interest quarterly ? Am, 9 ^. 
8. $100, in 9 mo. 10 da., yield $3.50 interest? Am, 4^^. 
4. £6000, in 5 yr. 20 da., amount to £7820 ? Am. 6^. 
6. £2600 yield £104 interest semi-annually ? 

6. At what rate will $1250, in 60 days, amount to $1264.58^? 

84T. To find the rate, what must be given? Analyze Example 1. Becite the 
ule for UndXafi the rate.— 848. If the amoimt Is given, in stead of the interest, what 
anst you do? — 849. How may this operation be proved? Go throngh Example 2. 
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360. To find the Time, 

the principal^ interest or amount^ and rate^ being given. 



v\ 



9 



Ex. — In what time will $400 yield $55 interest, at S^ji? 

The inter^t on ^00 for ^^ ^ ^^^ ^ ^22, int. 1 yr. 

on« year, at 6i ^, 18 $22. To abtbt a«« «, a ^i 

produce $56 interest, wiU re- fo5 -8- $22 = 2 J. Ans. 2* yr. 

quire as many years as $22 is Peoof. $400 X .056 x 2.6 = $55. 
contained times in $55, or 2^. 

Rule. — Divide the given interest hy the interest of the 
principal^ at the given rate^for 1 year, 

A decimal in the quotient must be reduced to months and days, § 284. 

Pbote by trying whether, in the time found, the principal will produce 
the given interest at the given rate. 

EXAMPLES FOB PBAGTIOE. 

Prove each example. In what time will 

1. $4070, at 9 ^, yield $91,575 interest ? Ans, 3 mo. 

2. $530, at 5 ^, yield $92.75 interest ? Am. 3 yr. 6 mo. 

3. $100, at 4i j^, yield $3.50 interest ? Ana. ^ yr. (9 mo. 10 da.) 

4. £6000, at 6 ^, amount to £7820 ? Ans, 6 yr. 20 d. 

Find the interest : £7820 - £6000. Then proceed as above. 

5. $820, at5J^, amount to $857.58J? Ans, 10 mo. 

6. $1250, at 7^ amount to $1264.58^? 

7. $700, at 7^, amount to $785.75 ? 

8. £680, at 8 ^, amount to £950 ? 

9. How long will it take $230, at 4^, to yield $230 interest,— 
that is, to double itself? 

351, In Example 9, the interest equals the principal. 
Hence, the product of the rate per annum and number of 
years must be 100 (§ 345) ; and, to find the years, we may 
at once divide 100 by the rate. 100-5-4 = 26 yr. Ans, 

Were the years given, and the rate required, we should 
divide 100 by the number of years. 100 -f- 26 = 4^. Ans, 

850. To find the time, what must be given ? Analyze the example. Becite the 
nile for finding the time. How may the operation be proved ? What most be done 
with a decimal in the quotient f 
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10. How long will it take $600 to amonnt to $1200, at 6 ^ ? 

11. How loi^ wiU it take $43.50 to double itself at 7 ^ ? At 
3^? At8^? At4i^? At6^? At9^? 

12. In what time wUl $150 doable itself^ at 1 ^ a month ? At 
f of 1^ a month? At 2^ a month? 

13. At what rate will $60 double itself in 5 yr. ? Ans, 20 ^. 

14. At what rate will $75 amount to $150, in 12 yr. 6 mo. ? 

15. At what rate will $12,125 amount to $24.25, in 20 yr. ? In 
16 yr. ? In 12 yr. ? In 10 yr. ? i 

352. To find the principal, 

the interest or amount^ timCy and ratCj being given. 

Ex. 1. — ^What principal will, in 2yr. 6 mo., at 5|^ 
yield $56 interest ? 

The interest on |1 for 1 yr., ^^ ^^^ ^ j ^^55 

at 6J^,i9 $.056; for 2yr. 6mo., * nsK s, o K I iq'7^ 

it is 2^ times $.055, or $.1376. $ -055 X 2.5 = $ .1375 

To produce $56 interest, the prin- $55 -5- $ .1375 = 400 

cipal must be as many times $1 ^72^. $400 

as $.1375 is contained times in -^ a^At^n arr . o k <»rr 

$66, or 400. Ans. $400. P«^^^- ^^^^ ^ '^^^ ^ 2.5 = $55 

Ex. 2. — ^What principal will, in 9 months 18 days, 
amonnt to $665.28, at 7^? 

i of 9, as hundredths, .045 -,, j. r a-, r tx loj 

i of 18, as thousandths, .003 , ^he amount of $1, for 9 mo. 18 da 

T * r*i t.a^ A aVs ** ^^»is $1,056. To make the amount 

Int. of «l,at 65f, I .048 $665.28, the principal must be as many 

^ of $.048, $ «008 ^^gg |1 as $1,066 is contained times in 

Int. of $1, at 7 5f, $ .056 $665.28, or 630. Ans. $630. 
Amt. of $1, at 7 5f, $1,056 Proof.— Will $630, in 9 mo. 18 da., 

$666.28 -^ $1,056 = 630 amount to $665.28, at 7 ^ ? 
Ans, $630. ' 

Rule.: — Divide the given interest {or amount) hy the 
interest (or amount) of$l for the given time^ at the given 
rate. 

Pbove by trying whether the principal found will produce the given 
interest or amount in the given time, at the given rate. 

868. To find the principal, what mnst be given ? Analyze Example 1. Analyze 
Example S. Beoite the rule for finding the pi-incipaL How may the operation bo 
proved f 

10 



218 INTEBBST. 

SXAMPLBS FOB PBAOTIOE. 

Prove each example. What principal will yield 

1. $91,575 interest, every qnarter, at 9^? Ans. |4070. 

2. $92.75 interest, in 3 years 6 months, at 5 ^ ? AiiB, $530. 
8. $9.75 interest, in lyr. 7 mo. 6 da., at 6^? 

4. $79.80 interest, at 4}^, in 4 years? 

5. $ .413 interest, at 6 ^, in 30 days ? 

6. $1.65 interest, in 90 days, at 6 ^ ? 

7. $40 interest, in 10 days, at 1-^^ a month? 

8. What principal will omonnt to £58, in 2 yr., at 8 ^? -in*. £50. 

9. What principal will amount to $56, in 1 yr. 8 mo., at 6^t 

10. What pnncipol will amount to $12120, in 60 days, at 6^? 

11. What principal will amount to $857.31, in 8 mo., at 3^? 

12. What principal wiU douhle itself in 10 years, at 10 ^ ? 

13. What principal, placed at interest in Oalifomia at the legal 
rate, on the 1st of Septemher, would amount to $1047.87} onthe 
16th of the following January ? Am. $1010. 

14. What sum lent at } ^ a month, Feh. 1, 1865, would amount 
July 22, 1865, to $15427.50 ? Ans. $15000. 

15. IIow much must a lady invest at 6 ^ in her son's name, 
when he is just twenty years old, that on arriving at twenty-one 
he may have $10000 ? 

16. How much must a gentleman invest for his daughter at 
7 ^, that she may have $630 a year ? 

17. What investment at 5 ^ will yield a person a semi-annual 
income of $500? Ans. $20000. 

18. What sum invested at 6 ^ will yield $65 a month ? 

19. What sum invested at 7 Jl^ will yield $3.50 a day ? 

20. A person having $100000 invested at 6}^, ^ves his son 
sufficient to yield a quarterly income of $650, and his niece 80 ^ 
of that amount. How much does he retain ? Ana, $28000. 

21. A's property, invested at 7j^, yields him $8060 a year. 
B's inconje is 90^ of A's, and his property is invested at 6^. 
Which is worth the most, and how much ? Ans, B, $5750. 

22. At what rate will $200, in 2 mo. 12 da., produce $1 interest? 
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Compound Intereet. 

353. Compoimd Interest is that which accrues on inter- 
est due and unpaid, as well as principal. 

Compound interest can not be collected by law, yet it is often 
claimed on the ground that, since the debtor has the use of the interest, 
he should pay for it as well as for that of the principal. Savings Banks 
pay compound interest to those who do not draw their interest when it 
is due. 

354, Interest may be compounded annually, semi-an- 
nually, quarterly, or for any other term, according to the 
time at which the interest is originally made payable. 

Ex. 1. — ^What is the compound interest of $600, at 7 ^, 
for 2 yr. ? 



Compounded annually. 

As the interest is to be com- 
pounded annually, we find the 
amount of the principal, at 7^, 
for 1 yr., by multiplying it by 1.07, 
the amount of $1, at 7 %t for 1 yr., 
being $1.07. This becomes a new 
principal, of which, in like manner, 
we find the amount for the second 
year. This amount, diminished by 
the original principal, will be the 
compound interest required. 



Principal, 


$600 
1.07 


$600 Principal. 
1.035 




4200 
6000 


621. 
1.035 


Amt. for 6 rao. 


Amt. for 1 yr., 


642. 
1.07 


642.735 
1.035 


Amt. for 12 mo. 




4494 
6420 


666.230 
1.035 


Amt. for 18 mo. 


Amt. for 2 yr., 
Less principal, 

Compound int., 


686.94 
600.00 

$86.94 


688.513 
600.000 

$88,513 


Amt. for 24 mo. 
Compound int. 



Compounded semi-annually. 

In compounding semi-annually, 
we find the amount of the princi- 
pal for 6 mo., by multiplying it by 
1.035, the amount of $1 for 6 mo. 
being $1,035. Taking this as a 
new principal, we find the amount 
for a second period of 6 mo. ; then 
the amount of this result for a third 
period, and of this last amount for a 
fourth — making in all 2 yr. We 
then subtract the original principaL 



858. What Is Componiid Interest? Can it be collected bylaw? On what 
ground is it claimed? What institutions pay compound interest ? —354. For what 
terms may interest be compounded ? Go through the example, explaining the steps. 
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Ex. 2. — Find the compound interest $686.94 

of $600, for 2 yr. 6 mo. 18 da., at 7^, 1.0385 

interest payable annually. 843470 

We find the amount for 2 yr., the number of onfinA9^ 

entire periods, as above. This we multiply by eocn^A 

1.0885, the amount of $1 for the remaining time, 68694 

6 mo. 18 da., being |1.0385. The product is the $713.387190 

amount at compound interest for 2 yr. 6 mo. 18 500^ 

da. ; from which we obtain the compound inter- d>i 1 q qq>7 — J«« 

est by subtracting the original principal fiid.^je/ ^w«. 

356. Rule. — Find the amount of the given principal 
to the time when the first interest is due. On this amount 
compute the amount for a like period, and so proceed as 
many times as payments of interest are due, — always 
taking the last amount for the new principal. If any 
time then remains, find the amount for such time ^ and, 
to obtain the compound interest, subtract the original 
principal from the last amount, 

EXAMPLES FOB PBAOTIOE. 

1. What is the compound interest of $1000, for 3 years, at 7^, 
interest payable annually ? Ana. $225,043. 

2. What, if the int. is payable semi-annually ? Ans. $229,255. 

3. What is the compound interest of $630, for 4 years, at 5 ^ 
interest payable annually ? Ans. $185,769. 

4. What, if the int. is payable half-yearly? Ans. $137,593. 

5. What is the amount of $50, at compound interest for 3 yr., 
at 8 ^, interest payable yearly ? Ans. $62,985. 

6. What, if the interest is payable quarterly? Ans. $63,412. 

7. Find the compound interest of $800, from Jan. 17, 1862, to 
April 26, 1866, at 6 ^, interest payable yearly. Ans. $226,646. 

8. Find the amount of $740, from Dec. 20, 1863, to Nov. 2, 
1866, at 6^ interest compounded semi-annually. Ans. $876,735. 

9. What will $1700 amount to, in 2 yr., at 6 ^, interest being 
compounded half-yearly ? What, if compounded annually ? What, 
if compounded quarterly ? Last ans., $1915.04 +. 

Explain Example 2.-355. Eeclte the rule for finding compound interest. 
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10. Find the compound int. of $333, at 5 ;^, from May 15, 1803, 
to Nov. 15, 1866, interest payable half-yearly. Atu. $43.75 + . 

356. The following Table may be used with great ad- 
vantage in calculating compound interest : — 

Table, 

Showing the amount of $1 or £1, for any number of years from 
1 to 30, at 3, 4, 6, 6, and 7 ^, interest compounded yearly. 

For the compound interest, subtract 1 from the numbers in 
the Table. 





Ykam. 


3 perct 


4pcrct 


6 perct 


6 perct 


7 perct 




1 


1.030000 


1.040000 


1.050000 


1.060000 


1.070000 




2 


1.060900 


1.081600 


1.102500 


1.123600 


1.144900 




8 


1.092727 


1.124864 


1.157625 


1.191016 


1.225043 




4 


1.125509 


1.169859 


1.215506 


1.262477 


1.310796 




6 


1.159274 


1.216653 


1.276282 


1.338226 


1.402552 




6 


1.194052 


1.265319 


1.340096 


1.418519 


1.500730 




7 


1.229874 


1.315932 


1.407100 


1.503630 


1.605781 




8 


1.266770 


1.368569 


1.477455 


1.593848 


1.718186 




9 


1.304773 


1.423312 


1.551328 


1.689479 


1.838459 




10 


1.343916 


1.480244 


1.628896 


1.790848 


1.967151 




11 


1.384234 


1.539454 


1.710339 


1.898299 


2.104852 




12 


1.425761 


1.601032 


1.795856 


2.012197 


2.252192 




13 


1.468534 


1.665074 


1.885649 


2.182928 


2.409845 




14 


1.512590 


1.731676 


1.979932 


2.260904 


2.578534 




15 


1.557967 


1.800944 


2.078928 


2.396558 


2.769032 




16 


1.604706 


1.872981 


2.182875 


2.540352 


2.952164 




17 


1.652848 


1.947900 


2.292018 


2.692773 


8.158816 




18 


1.702433 


2.025817 


2.406619 


2.854339 


3.379932 




19 


1.758606 


2.106849 


2.526950 


3.026600 


3.616528 


20 


1.806111 


2.191123 


2.653298 


3.207135 


3.869684 


21 


1.860295 


2.278768 


2.785963 


3.399564 


4.140562 




22 


1.916108 


2.369919 


2.925261 


3.603537 


4.430402 




23 


1.973587 


2.464716 


8.071524 


3.819750 


4.740530 




24 


2.032794 


2.563304 


3.225100 


4.048935 


5.072367 




25 


2.093778 


2.665836 


3.38G355 


4.291871 


5.427433 




26 


2.156591 


2.772470 


3.555673 


4.549383 


5.807353 




27 


2.221289 


2.883369 


3.733456 


4.822846 


6.213868 




28 


2.287928 


2.998703 


3.920129 


5.111687 


6.648838 




29 


2.356566 


3.118651 


4.116136 


5.418888 


7.114257 


1 
L 


30 


2.427262 


3.243398 


4.321942 


5.743491 


7.612265 



F 



.-i 
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Ex. 11.— Find, by the Table, the compound interest 
of $400, at 4;?^, for 12 years, interest due yearly. 

Looking down the column headed 4 per cent., we AAimg 

find the number opposite 12 years to be 1.601032, m 

wliich is the amount of |1 at compound interest, for ^^ 

the given time, at the given rate. Subtracting 1, we 240.412800 

have .001032 for the compound interest of $1. The ^^ a^j^q 41 

compound interest of $400 is 400 times as much. * ^ 

Ex. 12. — ^What is the compound interest of £90, for 

10 yr. 8 mo., at 6^, interest payable yearly ? 

£1.790848 

We find, from the Table, the amount of 90 

£1, for 10 yr., at %, to be £1.790848. For 161.176320 

£90, it will be 90 times as much. 8 months 1 04 

remain; find the amount for this time by "HTTJ^T^koca 

multiplying by 1.04, the amount of £1 for ftVttlS 

8 mo being £1.04. Subtracting the origi- 16117bd2W 

nal principal from the last amount, we get 167.62337280 

for the compound interest £77.6233728,— 9O. 

or, reducing the decimal to lower denomina- .p/t/t aoqq'toq ' — 

tions, £77 12s. 5d. 2 far. + «^^ ^cT 1'?a , a 7 

' £77 128. 5id. + Ans. 

Required the interest, componnded annually, of 

13. $100, for 17 years, at 6^. Ans. $169,277. 

14. $625, for 18 years, at 5^. Ans. $1604.137. 

15. $379, for 30 years, at 3 ^. Am, $919,932. 

16. $49, for 20 yr. 2 mo., at Q^. 

17. $875, for 12 yr. 1 mo. 15 da., at 6^. 

18. What is the compound interest of $100, for 8 yr., at 6;^, 
interest payable every six months? 

In this case, the periods ore 6 months each. The interest of $1, for 6 mo., at 
6 per cent, equals the interest of f 1, for 1 yr., at 8 per cent There are 6 periods 
of 6 mo., in 8 yr. Hence wo find in the Tahle the amount opposite to 6 yr. in the 8 
p^T cent, column, subtract 1 since the interest is required, and multiply the re- 
mainder by 100, the given principal being $100. 

19. Find the compound interest of $480, from Jan. 1, I860, to 
July 1, 1802, at S^, interest payable semi-annually. 

20. What wiU $1200 amount to in 8yr., at 10^, interest com- 
pounded half-yearly ? 

^ 21. What will $1450 amount to in 10 yr. 6 mo., at 6 ^, interest 
"HJing compounded semi-annually ? 
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CHAPTER XXI. 

NOTES.— PABTIAL PAYMENTS.— ANNUAL INTEREST. 

857. A Hote (also called a Promissory Note or Note 
of Hand) is a written promise to pay a certain sum to a 
person specified, or to his order, or to the bearer, at a 
time named or on demand. 

358. The Drawer or Maker of a note is the one who 
signs it. The Payee is the one to whom it is made pay- 
able. The Holder is the person who has it in possession. 

The Face of the note is the sum promised. In the 
body of the note the number of dollars is written out, 
and at the top or bottom expressed in figures. 

Fop example, Jacob Cooper is the drawer of Note 1, given below ; 
RuFUS S. Bbown is the payee ; the face of the note is $300. 

869. Pbomissoby Notes. 

0) 

$300. Baltimore, April 9, 1866. 

Sixty days after date, I promise to pay Rvfus 8, Brown, or 
order, three hundred dollars, value recei/oed. 

Jacob Coopek. 

(2) 

Savannah, Jan, 31, 1866. 

For value received, thirteen months after date, we promise to 

pay Messrs. Soot S Swan, or order, one hundred and forty-five 

-f^ dollars, with interest. 

Homer F. Geeen. 

fl4o.50 Moses Waterbuet. 

A note -should always contain the words valtte received. Otherwise, 
if suit is brought on it^ the holder may have trouble iu proving that the 
drawer received a valuable consideration. 

Note 2 is signed by two parties, and is therefore called a Joint Note. 
It contains the words with interest, and hence carries interest from its 

86T. What is a Note ?— 858. Who is meant by the Drawer or Maker of a note ? 
By the Payee? By the Holder? What Is the Fapo of the note?— 859. Learn the 
forms. What words should a note always contain, and why ? What is Note 2 
called, and why ? What is the effect of the wonls toith interest T Can interest be 
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date, at the legal rate of the State. If these words are omitted, as in Note 
1, no interest can be collected, — unless the note is not paid at the time 
specified, in which case it accrues fVom that date. 

A bank-bill is a note signed by the president and cashier, payable in 
specie to the bearer on demand,--ihat is, whenever presented. 

360. A note is said to mature on the day that it be- 
comes legally due. This is not till the third day after 
the time specified in the note, three days ofgrace^ as they 
are called, being allowed, unless the words ioithout grace 
are inserted. If the last day of grace is Sunday or a pub- 
lic holiday, the note matures on the preceding day. 

The term months, used in a note, means ealendcar months. Thus, Note 
2 is nominally due at the expiration of thirteen calendar months, that is. 
on the last day, or 28th, of February, 1867 ; it is legally due on the tMrd 
day thereafter, March 8d — and interest must be computed for 1 yr. 1 ma 
8 da. It would have matured on the same day, had it been dated Jan. 
80, 29, or 28. 

361. A note to bearer may pass freely from hand to 
hand. A note to order ^ to be thus passed, must be signed 
on the back, or endorsed^ by the payee. Thus endorsed, 
it is said to be negotiable. 

An endorser is responsible for the pa3mient of the note, if the maker 
fails to meet it at maturity, unless the words toithoiU recourse appear 
above his name on the back. If there are several endorsers, the holder 
of the note may look to any or all of them for pa3aDent ; each is respon- 
sible to those that endorsed after him, and the first endorser has his 
remedy against the drawer. 

To make the endorsers responsible, the holder of the note, if it is not 
paid at maturity, must, on the same day, have it protested by a Notary 
Public, and serve a notice of protest on each endorser. 

362. A Bond is a written instrument by which a party 
binds himself to pay to another a certain sum, under 'a 
penalty usually twice the face of the bond. 

collected, If these words are omitted ? What Is a bank-bill ?— 8fl0. When is a not© 
Btiid to mature f What Is meant by days qf graced What does the term fnonihs, 
used In a note, mean ? Illustrate this in the case of Note 2.— 861. How is a note to 
order rendered negotiable ? If the maker fails to meet the note at nuitarity, who is 
responsible ? If there are several endorsers, in what, order are they responsible ? 
What must the holder do, to make the endorsers responsible ?— 862. What is a Bond ? 
—868. If partial payments ar6 made on notes, Ac., where are they entered? What 
are they called ?— 864. What rule has been adopted by the ooorts in most of the States 
^dlng the balance due? 
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. Partial Payments. 

363. Partial payments, on account, may be made on 
notes, bonds, or other obligations that carry interest. 
They are entered, with their dates, on the back of the in- 
strument, and are therefore called Endoraements, 

364. When such payments are made, different methods 
are used for finding the balance due at the time of settle- 
ment. The courts in most of the States have adopted the 
rule prescribed by the Supreme Court of the United States. 

United States Rule. 

365. According to the United States method, the ac- 
count is balanced as often as payments are made that 
equal or exceed the interest due. The interest being first 
cancelled, the surplus of the payment goes towards dis- 
charging the principal, subsequent interest being com- 
puted on the balunce of principal. No interest is allowed 
on interest ; hence the account is not balanced when pay- 
ments less than the interest are made. 

366. Rule. — Find the amowit of the given principal 
to the time when a payment or payments were made suffi- 
cient to cancel the interest then due^ and from this amownt 
subtract such payment or payments. Taking the re- 
mainder for a new principal, treat it like the former one/ 
and so proceed to the time of settlement. 

It can generally be determined mentally whether a pa3rment exceeds 
the interest due. If it is clear that it does not, proceed at once to the 
next payment — ^Follow the forms given under Examples 1, 2. 



(1) $620. Trot, K T., Nov. 1, 1862. 

For value received, I promise to pay Thomas 
Jones, or order, six hundred and twenty dollars, on de- 
mand, with interest. Charles Banks. 

Endorsed as follows :— Received, Oct. 6, 1863, $61.07. 

86fi. According to the U. S. rule, how often is the account balanced ? To what 
ifl the payment first applied? To what, the surplus? Why Is not the account bal- 
anced, when payments less than the interest are made ? — 866. Uoclte the rule. 
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March 4, 1S64, #S9.0.3. DiX, 11, 1864, $107.77. July 20, 

1865, $200.50, Settled, Oct. 15, 1865 ; what was due? 

It is clear that each pavment exceeds the interest due. Hence we 
must compute the amount to the date of each payment. First find the 
intervals of time by subtraction, then the multipliers at 6 ^. 

Tr. mo. dx Inuroh. ^^US^JSTt ' 

Date of note, 1$62 11 1 

1 St payment, 1863 10 6 lima 6 da. .055J 

2d payment, 1864 3 4 4 ma 28 da. .024| 

3d payment, 1864 12 11 9 ma 7da. .046^ 

4th payment, 1865 T 20 7 ma 9 da. .0365 

Date of settlement, 1365 10 15 2 ma 25da. .014^ 

Total, 35 ma 14 da. .177^ 

To proye this work, add the intervals, and see whether thdr sum 
equals the interval from the date of the note to the time of settlonent ; 
aLiO, add the multipliers, and see whether their sum corresponds with the 
multiplier that would be obtained firom the sum of the intervals. 

Date of settlement, 1865 10 15 i of 35 ma, .175 

Date of note, 1862 11 1 J of 14 da., .002^ 

2 11 14 = 35 mo. 14 da. .177i 

The multipliers being thus proved correct, we use them in computing 
the several amounts according to the rule, adding ^ as the legal rate for 
N. Y. is 7 ^, and carrying the result to three places of dedmals, the last 
of which must be increased by 1 when the next figure is 5 or over. 

Face of note, or given principal, $620,000 

Interest on the same to Oct 6, 1863, date of 1st payment, . 40.386 

Amount due Oct 6, 1863, 660.386 

First payment, 61»070 

Balance and new principal, 599.816 

Int on new principal to Mar. 4, 1864, date of 2d payment, . 17.247 

Amount due March 4, 1864, 616.563 

Second payment, " 89.030 

Balance and new principal, 527.633 

Int on new principal to Dec. 11, 18G4, date of 3d payment, . 28.414 

Amount due Dec. 11, 1864, 555.947 

TWrd payment, 107.770 

Balance and new principal, 448.177 

Int on new principal to July 20, 1865, date of 4lh payment, . 19.085 

Amount due July 20, 1865, 467.262 

Fourth payment, 200.500 

Balance and new principal, 266.762 

Int. on new principal to Oct 15, 1865, date of settlement, . 4.409 

once due at date of settlement, Oct 15, 1865, . . $271,171 
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(2) tl200. Boston, Jan. 1, 1857. 

On demand, I promise to pay Eli Hart, or 
order, twelve hundred dollars, value received, with in- 
terest. Samuel Woodwortu. 

Attest: Geo. S. Gbaham. 

Endorsements :— Received, Feb. 16, 1857, $200. ApL 10, 
1859, $300. Dec. 24,1859,125. May 3, 1860, $15. Nov. 
3, 1862, $400. What was the balance due Feb. 3, 1864 ? 

Und the intervals and multipliers as in Ex. 1. It is clear that the 
8d and 4th payments are less than the interest due ; hence we pass them 
over, and find the time from the 2d payment to the 5th. — The legal 
rate in Massachusetts is 6 5^. 

Tr. mo. da. Intervals. ^?l"S^jl!"/* 

u per cent. 

Date of note, 1857 1 1 

1st payment, 1857 2 10 1 mo. 16 da. .00T5 

2d payment, 1859 4 16 2yr. 2 mo. Oda. .13 

6th payment, 1862 11 3 Syr. 6 mo. 17 da. .21 2 J 

Date of settlement, 1864 2 3 l yr. 3 mo. Oda. .076 

Total, 7yr. Imo. 2da. .425^ 

Fboof. 1864 2 3 ^ of 85 mo., .425 

1857 1 1 iof 2 da. .OOOj 

7 12 .425J 

Face of note, or given principal, $1200.000 

Interest on the same to Feb. 16, 1857, date of 1st payment, . 9.000 

Amount due Feb. 16, 1867, 1209.000 

First payment, . 200.000 

Balance and new principal, 1009.000 

Int. on new principal to April 16, 1859, date of 2d payment, 131.170 

Amountdue April 16, 1869, 1140.170 

Second payment, 300.000 

Balance and new principal, 840.170 

Int on new principal to Nov. 3, 1862, date of 5th payment, 178.816 

Amount due Nov. 3, 1862, 1018.986 

Third paymrat (less than interest), .... |25. 
Fourth paymait, ** " " . . . . 15. 
Eifth payment, 400. 

440.000 

Balance and new principal, 578.986 

Int. on new principal to Feb. 3, 1864, date of settlement, . 43.424 

Balance due at date of settlement, Feb. 3, 1864, . . $622,410 
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(«; ♦ 1 OH iVir' Milwaukee, Wm., Dec », ISfiO. 

On demand, we promise to paj to the wder of Wm. 
K. lioot one hundred and eight -^ doDara, yalae leoetTedf with 
intcreHt. Bhadbubt, Whitb, & Co. 

EiidorHcments : — Received, March 8, 1861, $50.04. Def. 10, 
IHOl, $1:3.10. May 1, 1863, $60.11. 

How much wotf duo October 9, 1865 ? Ant, $5.8R 

(4) $m WiLMixoTON, K C, May 1, 1862. 

For value received, we jointly and severaDy promise 
to pay Conover, Clark, & Co., or order, on demand, three hundred 
and i\iiy dolliirH, with interest. Akbos Haioht. 

Benj. "W. Blossoh. 

EndorHcments :— Received, Dec. 25, 1862, $50. June 30, 1863, 
$5. Aug. 22, 1864, $15. June 4, 1865, $100. 

Wliat was duo on taking up the note, April 5, 1866 ? 

Ans. $251.62. 

5. A note for $148.50, dated Aug. 1, 1862, bears the following 
endorsements -.--Received, Dec. 17, 1862, $37.40. July 1, 1863, 
$7.09. Dec. 22, 1804, $13.13. Sept. 9, 1865, $50.50. How much 
is duo Dec. 28, 1865, the rate being 7^'i Ana. $60,866. 

6. On a note for $8240, dated Dec. 1, 1850, at 5 ^ the following 
payments were made :— Dec. 1, 1860, $100. Dec. 1, 1861, $10a 
Dec. 1, 1802, $100. Nov. 1, 1863, $2500. Oct. 15, 1864, $20. 
July 20, 1800, $25. What was due Aug. 1, 1866 ? 

Ana. $1177.244. 

7. A note for $486, dated Sept. 7, 1863, was endorsed as fol- 
lows :— Received, March 22, 1864, $125. Nov. 29, 1864, $150. 
May 13, 1865, $120. What was the balance due April 19, 1866, 
the rate being 7 ^ ? Ana. $144,404. 

8. A note for $8000, dated June 20, 1858, bore the following 
endorsements:— Received, Jan. 20, 1861, $2000. March 2, 1861, 
$1000. Dec. 5, 1861, $175. July 31, 1863, $1500. Aug. 15, 

^ $100. What was the balance due May 31, 1866, the rote 
jg? Ana. $6366.333.' 



MEBCANTILE BULE. 



229 



Mebcantile Rule. 

887. Merchants, in computing what is due on accounts 
and notes bearing interest, when partial payments have 
been made, generally strike a balance for successive pe- 
riods of one year, allowing interest on the original princi- 
(tal and the several balances, and also on payments made 
during each year, from their date to its close. 

368. RiTLE. — 1. Mnd the amount of the given principal 
for one year, and from it subtrtzct the amount of each 
payment made during the year, from its date to the end 
of the year; the remainder forms a new principal, 

2. Proceed thus for each entire year that follows, to- 
gether with such portion of a year as may intervene be- 
tween the ea^iration of ths last annual term and tfte time 
of settlement. 

Ex. 9. — ^According to the mercantile rule, what was 
the balance due on Note 1, p. 225, at the time of settling ? 



Face of note, or ^ven principal, Nov. 1, 1862, 
Interest on the same for 1 yr., 

Amonnt, Nov. 1, 1863, 

Payment made Oct 6, 1863, 

Interest on same to Nov. 1, 1863, (25 days), . 

Balance and new principal, Nov. 1, 1863, . 
Interest on new principal for 1 yr., . 

Amount, Nov. 1, 1864, .... 

Payment made March 4, 1864, 

Int on same to Nov. 1, 1864, (Y mo. 27 da.). 

Balance and new principal, Nov. 1, 1864, . 
Interest to date of settlement, Oct. 15, 1865, 

Amount, Oct 16, 1865, 

Payment made Dec. 11, 1864, 

Int on same to Oct. 15, 1865, (10 mo. 4 da.), . 

Paymentmade July 20, 1865, . 

Int on same to Oct 15, 1865, (2 mo. 25 da.), . 

Balance due at date of settlement, Oct 15, 1865, 



$620,000 
_j43.400 

~663.400 



$61,070 
. .297 



61.36 7 

602.033 
42.142 



$89,030 
4.103 



644.175 



93.133 

551.042 
3 6.859 

"587.901 



$107,770 

6.370 

200.500 

3.314 



317.9 54 
$269,947 



_ 867. How do merchants generally find the balance due, when partial payments 
have been made ?— 863. Uccite the mercantile rule. 
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10. According to the mercantile rule, what was the balance 
due Sept. 30, 1865, on a note for $1475, dated June 2, 1864, on 
which was paid, Sept. 17, 1864, $200; Jan. 3, 1865, $300; Aug. 
2, 1865, $400 ; interest being allowed at 6 ^ ? Am. $664285. 

11. SolveEx. 4, p. 228, by the mercantile rule. ^tm. $252,123. 

12. Solve Ex. 7, p. 228, by the mercantile rule. Am, $143,553. 

369. "When the note is settled within a yesLT^Jindthe 
amount of each payment from its date to the time of set- 
tlement, and subtract their sum from the amount of th 
face of the note from, its date to the time of settlement, 

13. A note for $1000 was given July 18, 1865, at 6 ^. $200 
was paid Sept. 10; $140, Dec. 20; $350, April 21, 1866. What 
was duo on taking up the note, June 2, 1866 ? Am. $347,428, 

14. Required the balance due Aug. 1, 1866, on a note for 
$1380, at 6i^, dated Oct. 1, 1865, on which a payment of $60 
was made Jan. 1, 1866, and a like payment on the 1st day of 
every month thereafter. Ans. $1097.166. 

15. A note for $600 is dated Jan. 10, 1865, bearing interest at 
7^. Payments of $100 each are made March 15, April 18, Aug. 
1, of the same year. What is duo Sept. 15, 1865 ? Am. $321,369. 

Connecticut Rule. 

370. By the Connecticut rule, the balance is found 
yearly, when a payment is made within the year ; when 
not, the XJ. S. method is followed. 

371. Rule. — 1. Mnd the balance dice at the close of 
successive years from the date of the note, if a payment 
has been made each year, by subtracting from, the amount 
of the principal for the year, the amount of the payment 
or payments of that year from their date to its end, if 
such payment or payments exceed the interest ; if not, the 
payment alone, without interest, must be subtracted. 

369. What is tho method almost universally used for finding the balance due on 
notes settled within a year ?— 870. By the Connccticat rule, how often is tho balance 
found f — 371. Kecite the Connecticut rule. 
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t5200.00 
10.50 



(1 yr. 3 mo. 16 da 



), 



2. If no payment has been made within a y ear ^ find 
the amount of the principal to the time of the next pay- 
ment^ and subtract the payment. 

3. Should the time of settlement not coincide with the 
elose of an annual term^ compute the last amounts to the 
time of settlement^ and not to the close of the year, 

Ex. 16. — ^By the Connecticut rule, what was due on 
Note 2, p. 227 ? 

Face of note, or ^yon principal, Jan. 1, 1857, 
Interest on die same for 1 year, 

Amount, Jan. 1, 1858, .... 

Payment, Feb. 16, 1857, . 

Interest on same to Jan. 1, 1858, (10 mo. 15 da.), 

Balance and new principal, Jan. 1, 1858, 
Interest on new principal to April 16, 1860, 

Amount, April 16, 1859, 
Payment, April 16, 1869, . 

Balance and new principal, April 16, 1869, 
Interest on new principal for 1 year, . 

Amount, April 16, 1860, 

Payment, Dec 24, 1859, (less than interest then due). 

Balance and new principal, April 16, 1860, . 

Interest on new principal for \ year, 

Amount, April 16, 1861, 

Payment, May 8, 1860, $15,000 

Interest cm same to April 16, 1861, (11 mo. 13 da.), .858 

Balance and new principal, April 16, 1861, . 

Interest on new principal to Nov. 3, 1862, (1 yr. 6 mo. 17da.) 

Amount, Nov. 8, 1862, 

Payment, Nov. 8, 1862, 

Balance and new principal. 

Interest to date of settlement, Feb. 3, 1864, 

Balance due Feb. 8, 1864, 1634.010 



$1200.000 
72.000 

12'72.000 

210.500 

1061.500 
82.266 

1143.766" 
300.000 

"843.766 
60.626 

"894.392 
25.000 

"869.392 
62.164 

921.566 

15.85 8 

'906.698 
84.079 

"989.777 
400.000 

"589.777 
44.233 



According to the Connecticut rule, 

17. What was due on N'ote 3, p. 228 ? Am, $5,793. 

18. Find the answer to Ex. 8, p. 228. Ans, $6405.60. 

19. What is due July 4, 1866, on a note for $9500, at 6 ^, dated 
June 15, 1863, — $3000 having been paid on account, Aug. 1, 1864; 
$60, June 80,1865 ; $175, May 30, 1800 ? Am, $7763.841. 
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Notes wtth Intereft annually. 

372. Notes sometimes contain the words with interest 
annually. In such cases, if the interest is not paid, the 
law in New Hampshire allows the creditor simple inter- 
est on each item of annual interest from the time it ac- 
crued to the date of settlement. 

Ex. 1. — A note for $2000 is given March 17, 1863, with 
interest at Q^, payable annually. No interest having 
been paid, what is due May 3, 1866, according to the law 
of N. U. ? 

Face of note, on interest from March 17, 1863, . . . $2000.000 
Interest on same to date of settlement. May 3, 1866, . . 875.338 

Annual interest, $120, has accrued 8 times. 
Interest on $120 from March 17, 1864, to 

date of settlement, . . . 2 yr. 1 mo. 16 da. 
Int on $120 from March 17, 1866, . 1 yr. 1 mo. 16 da. 
Int on $120 from March 17, 1866, Imp. 16 da. 

Total time, . . . 8 jr. 4 mo. 18 da. 
Interest on $120, for 3 yr. 4 mo. 18 da., . . . . 24.360 

Amount due May 3, 1866, $2399.698 

In stead of computing the interest separately on each item of annual 
interest, rt is shorter to add the periods, as above, and find the interest 
on 1 year's interest for a time equal to their sum. 

Rule. — Add the given principal^ its interest from date 
to the time of settlement^ and the interest on 1 yearns in- 
terest for a term, equal to the sum, of aU the periods during 
which successive payments of interest have been due. Their 
sum is the amount at annual interest. 

This amount will be less than the amount at compound interest, as 
only simple interest on the interest is allowed. 

373. If partial payments have been made on notes 
" with interest annually ", the balance due is found, ac- 
cording to usage in New Hampshire, by the Mercantile 
Rule, § 368, which is therefore sometimes called the New 
Hampshire Rule. 

872. What words do notes sometimes contain ? If no interest is paid on sacb 

notes, what does the law in New Hampshire allow the croditor? Go through £x- 

"nple 1. What short methqd is suggested ? liecite the rule for finding the amoont 
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EXAMPLES POB PBAOTIOE. 

1. What amount is due July 5, 1866, on a note for $820, dated 
Jan. 3, 1864^ at 5 ^, interest annually, no interest having been 
paid? Ans. $926,851. 

2. Find the amonnt due on a note for $1125, interest payable 
annually at 6 ^, said note haVing run 3 yr. 9 mo. 9 da. without any 
payment. Am, $1401.379. 

3. What is due on a note promising to pay $560 five years 
after date without grace, with interest at 5i^, payable annually, 
no payment having been made till maturity ? Ana, $730.94. 

4. Required the amount of $290.50, for 6 yr. 2 mo., at 6 ^, in- 
terest payable annually. Ans, $414,718. 

5. Find the amount of $425, for 4 years, at 4 ^, interest pay- 
able annually. 

6. Required the amount of $850.75, for 3 yr. 10 mo. 6 da., at 
6 ^, interest payable annually. 

7. A note for $715, dated Dover, N". H., Oct. 4, 1863, bearing 
interest at 6 5^ payable annually, is endorsed as follows : Received, 
April 4, 1864, $75 ; Oct. 1, 1865, $10 ; Dec. 3, 1865, $100. What 
is due, April 28, 1866 ? (See § 368.) Ans, $633,257. 



CHAPTER XXII. 

DISCOUNT. 

374. Discount is an allowance made for the payment 
of money before it is due. 

376. Discount is often computed without reference to 
time, at a certain per cent, on the amount due, and may 
exceed legal interest. This, however, is not true discount, 

of a note with interest payable annoally. IIow does this amount compare with the 
amount at compound interest ? — 878. If partial payments have been made on notes 
M'itb interest payable annually, how is the balance found in N. II. ? 
874. What is Discount ?— 375. How is discount often computed ? 
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For example : A merchant buys $1000 worth of goods on 6 months' 
credit The money being worth more to the seller than its mere interest, 
he will make a discourU of 6 ^ on the face of the bill for cash ; that is, 
the buyer can discharge his debt of $1000, due in 6 months, by paying ■ 
$960 down. 

Pre§ent WorUi«~Trae Discount. 

376. The Present Worth of a sum due at a future time 
without interest, is such a sum as put at interest for the 
given time will amount to the debt. 

The True Discount is the difference between the present 
worth and the face of the debt. In other words, it is the 
interest on the present worth for the given time. 

If I owe $106 a year hence without interest, and money is bringing 
6 %y the present toorth is $100, because that sum at 6 ^, for 1 year, would 
amount to $106. The true discount is $106— $100, or $6 ; which is the 
interest on $100, at 6 ^, for 1 year. 

377. It will be seen that the debt corresponds to the 
amount, of which the present worth is the principal 
Hence, to obtain the present worth from the debt, the 
rate and time being given, we have only to apply the 
rule in § 352. 

378. Rule. — 1. To find the present worthy divide the 
debt by the amount of $1^ for the given time, at the given 
rate. 

2. To find the true discount, subtract the present worth 
from the debt. 

Example. — ^What is the present worth of $12'4.20, due 
in 6 months without interest, the current rate being ^^? 
What is the true discount ? 

Amount of $1, for 6 mo., at T ^, $1,035. 

$124.20 -f- 1.035 = $120, present worth. ) . 
$124.20 — $120 = $4.20, true discount J ^^"'^«- 

Give an example of discouDt computed without reference to time. — 87(1 What 
is the Present Worth of a sum duo at a ftitnre time without interest ? What is the 
True Discount? Illustrate these dcflnitions. — 878. Becite the role for finding th« 
present worth and true discount Solve the given example. 
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EXAMPLES FOB PBAOTIOE. 

1. What is the present worth of $4161.575, due three months 
hence, when money brings i J^ a month ? Ans. $4070. 

2. Of $622.75, due Si years hence, at 5^ ? Ans. $580. 
d. What is the true discount on $100, due in 6 months, when 

money is worth 6 ^ ? Am. $2,913. 

4. On $750, due 9 montlis hence, at 7^1^ ? Ans. $37,411. 

5. JBlnd the present worth of $7102.72, due 4 yr. 12 da. hence, 
at 8 ^. What is the true discount ? 

-6. A debt of $150 is due Oct. 1, 1866; what amount would 

pay it, June 13, 1866, reckoning at 6 ^ ? Ans. $147,347. 

T. Bought, May 1, $50 worth of goods, on 6 months' credit. 

What sum paid Aug. 1 will discharge the debt, money being worth 

4}^ per annum? Ans. $49,443. 

8. A owes B $961.13, due 1 year 5 months hence, and $3471.20, 
due in 3 years 9 months, without interest. Money being worth 
7^ what discount should be allowed on both debts, if paid at 
once? Ans. $808,448. 

9. What sum paid down Jan. 1 is equivalent to $37.40 paid on 
the 1st of the next August, money being worth 6 ^ ? 

10. A merchant buys a bill of $1500, on 6 months' credit, but 
settles it by paying cash, a discount of 5 j^ on the face of the bill 
being allowed. What does the discount amount to, and by how 
much does it exceed the true discount, money being worth 7^^? 

Ans. $75; $24.28. 

11. When money brings i ^ a month, a merchant settles a bill 
of $840, due 60 days hence, for cash, at a discount of 2 J ^. What 
does he pay down, how much discount does he get, and by how 
much does it exceed the true discount ? Jxist ans. $12.68. 

12. Sold $1500 worth of goods, on 7i months' credit. What 
is the present worth of the bill, computed at 7 ^ ? 

13. Bought, on 6 months' credit, muslins for $123, hosiery to 
the amount of $100.50, and $750 worth of cloth. If cash is paid 
for the whole bill, what amount should be deducted, reckoning at 
6^ How much, at 7 ^ ? First ans. $28.35. 
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14. Sold $1500 worth of hardware, half on 6 months' and half 
on 9 mouths' credit. What sum paid down would discharge the 
whole debt, the current rate of interest being 7 ^ ? 

15. A man buys a farm of 97 A., at $110 per acre, on a cre^t 
of 9 mo. What discount should be allowed if the money is paid 
down, reckoning at 5 ^ ? At 6i ^ ? Last cms. $495,984. 

16. Bought goods to the amount of $1200, one third payable 
in 3 mo., one third in 6 mo., and the rest in 9 mo. What sum 
paid down would discharge the whole debt, money being worth 
6 per cent? Ans. $1165.21. 

17. Which is worth most, $500 cash down, $516 six months 
hence, or $530 in twelve months, money being worth 7^ ? 

18. A merchant, having bought some goods, has his choice 
between paying the face of the bill, $1050, in 90 days, or paying 
cash at a discount of 2 ^. If money is worth 7^, which ^ad he 
better do, and what will he gain by so doing ? 

Am. Pay cash ; gain, $2,94. 

Bank I>l§coant« 

379. A Bank is an institution chartered by law, for 
the purpose of receiving deposits, loaning money, and 
issuing notes, or bills, payable on demand in specie, — 
that is, in gold or silver. 

380. Banks loan money on notes. Deducting a cer- 
tain part of the face of the note in consideration of ad- 
vancing the money, the bank pays over the rest ta the 
borrower. The note is then said to be discounted. It 
thus becomes the property of the bank, which, when it 
matures, receives from the drawer the amount of its face. 

The portion deducted, or allowance made to the bank, 
is called the Bank Disconnt. The sum paid to tte holder 
is called the Proceeds or Avails of the note. 

A merchant holds a note for $200, payable in 90 days. Wishing to 

879. What is a Bank ?— 380. When is a note said to bo discounted ? What is 
meant by Bank Discount ? What is meant by the Proceeds or Ayails of the note ? 
IlloBtrato this process and these definitions. 
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use the money imme^tdy, he endorses it, takes it to his bank, and 
places it in the discoiint box. If both maker and endorser are considered 
responsible, the bank retains the note, and, deducting $8.10, pays over the 
balance $196.90 to the holder. The Bank Discount is $8.10 ; the Pro- 
ceeds are $196.90. 

381. Bank discount is greater than true discount^ — 
the former being computed on the face of the note or 
amount, the latter on the present worth or principal It 
is equivalent to simple interest paid in advance, for three 
days more than the time specified in the note, — three days 
of grace being always allowed in computing bank discount. 

382. Case I. — To find the hanh discount and proceeds 
of a note J its face being given. 

Ex. 1. — ^A holds a note for $1000, dated Feb. 1,1866, 
payable in 4 mo. April 1, he gets it discounted at 6^. 
What are the bank discount and proceeds ? 

Two months having expired at the date of discount, interest must be 
computed for 2 mo. 3 da. 

Interest of $1 for 2 mo. 3 da. = .0105 
.0106 X 1000 = $10.60, Bank Discount ) j 
$1000 - 10.60 = $989.50, Proceeds. ) -^^^^wers. 

Rule. — 1. For the bank discount, find the interest on 
the /ace of the note, at the given rate, for three days more 
than the specified time, 

2. For the proceeds^ subtract the bank discount from 
thefa>ce of the note. 

383. If the note bears interest, cast interest as above 
on the amount due at m,aturity, in stead of on the face 
of the note. 

Ex. 2. — ^At 7 ^ what is the bank discount on a note for 
(600, payable* in 6 mo. with interest at 6 ^ ? 

Amount of $600, for 6 mo. 3 da., at 6 %, $618.80. 
Interest on $618.30, for 6 mo. 8 da., at Y ^, $22. 

Ans, $22. 

881; How does hanJc discount compare with true diacaunti Why is bank dis- 
count the greater ? To what is it equivalent ?~882. What is Case I. ? Explain Ex- 
ample 1. Becitc the rule. — 8S8. If the note bears interest, how mnst we proceed ? 
Solve Example 2. How docs it differ from Ex. 1 ? 
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EXAMPLES FOB PBAOTIOE. 

1. What is the bank discount on a note for $1000, for 3 mo, 
at 7 ^ ? ^ns. $18,083. 

2. On a note for $150, for 6 mo., at 6^? 

3. On a note for $3T5, for 3 mo. 9 da., at 7 J^ ? 

4. On a note for $400, for 9 mo. 27 da., at 6i^? 

5. Find the proceeds of a note for $472, nominally due Nov. 
15, discounted the 15th of the previous January, at 7 per cent. 

Ans, $444.19. 

6. A note for $1800, payable in 60 days, was discounted at a 
bank at 6 ^ ; how much did the holder receive ? Ans, $1781.10. 

7. A merchant gets three notes discounted, the first two at a 
broker's for 6 ^, the third at a bank for 7 ^. What does he receive 
on all three, the first being for $837.50 payable in 30 days, the 
second for $650 in 60 days, the thu^ for $6720 in 90 days? 

Ans. $8074.55. 

8. A farmer buys 43 A. 1 R. of land at $80 an acre. Getting 
a note for $4280.75, payable in 90 days, discounted at a bank at 
6 ^, he pays for his land out of the proceeds ; how much has he 
left? Ans, $754.40. 

9. A builder buys 23250 ft of boards, at $30 per M., paying 
the bill with his note at 15 days. The seller gets the note dis- 
counted at a bank three days afterwards, at 7 ^ ; how much does 
he realize for it? Ans. $695.47. 

10. What is the difference between the bank discount and the 
true discount on a note dated Feb. 1, 1866, for $400, payable in 
90 days, at 7^1 Ans, 85c. 

11. What are the proceeds of a note for $426.10, payable in 
57 days, with interest at 6 ^, discounted at a bank for 6 ^ ? (§ 383) 

Ans. $426.06. 

12. A owes B for 46 bundles of paper, at £1 10s. a ream. He 
pays B the proceeds of a note for £100, payable in 30 days, which 
ho gets discounted at a bank for 6 ^. How much is he then in 
B'sdebt? Ans. £38 lis. 

13. A person having a six-month note for $1200, dated Maj 
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8, 1866, on the 1st of Jnne gets it discouDtcd at a bank for 5 ^, 

and invests the proceeds m land at $1 per acre. How much land 

^oes he buy ? Am, 1174^ A. 

14. If I get a note for $720, payable 4 mo. 15 da. hence, with 

interest at 7 ^, discounted at 6 ^, what will the discount be ? 

384. Case II. — To find for what sum a note must he 
drawn^for a given time and rate^ to yield certain pro- 
ceeds. 

Ex. — ^For what sum must a note be drawn at 90 days, 
that, when discounted at a bank at 6;^, it may yield 8200 
proceeds ? 

Rnd the proceeds of $1, for the given lime and rate. 
Bank discount on $1 for 90 + 3 days, at 6 <^, % .015l!». 
Proceeds of $1, discounted for 93 days, at 6 ^, | .9845. 
Since $1 yidds % .9846 proceeds, to yield $200 proceeds will require 
as many times $1 as % .9846 is contained times in $200, or $203,149. 
FKoof. — ^Bank discount on $203,149, at 6^, for 93 days, $3,149. 
$203,149 — $3,149 = $200, Proceeds, 

Rule. — 1. Divide the given proceeds by the proceeds 
of $1 for the given time and rate, 

2. Prove by finding whether the proceeds of the result 
equal the given proceeds. 

EXAMPLES FOB PBAOTIOE. 

J.. For what sum must a note be drawn, that, when discounted 
for 8 mo., at 6 ^, its proceeds may be $600 ? Ans, $G09.4o. 

2. What must be the face of a note, that, when discounted at 
5^ for 10 mo., the avails may be $1000 ? Ans. $1043.98. 

3. For what amount must I draw my note at 12 mo., that, 
when discounted at 7^, it may yield $100 ? 

4. For what sum must a note dated May 3, payable N'ov. 3, 
be drawn, to yield $365, when discounted at 6 ^ ? Ans. $376.48. 

6. A man bought a house for $3287 cash. How large a note, 
payable in 90 days, must he have discounted at 6 ^, to realize that 
amount? Ans. $3338.75. 

HM. What is Case II. ? Explain and prove the given examplt. 
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6. I had three notes discoanted at 6 ^ for 3 mo., 4 mo., and 
6 mo., respectively. The proceeds were $600, $400, and |300. 
What was the face of each ? Sum of arts, $1327.26. 

7. A merchant had three six-month notes discomited at 5, 6, 
and 7 ^, respectively. The proceeds of each were $1000. "What 
was the face of each ? First am, $1026.08. 



CHAPTER XXIII. 

COMMISSION.— BROKERAGE.— STOCK& 

385. Commissioii is a percentage allowed to an agent 
for the purchase or sale of property, the collection or in- 
vestment of money, or the transaction of other business. 

A party attending to such business for a commission 
is called an Agent, a Factor, Commission-merchant, or 
Broker. 

386. A Broker is one who buys or sells goods for 
another, without having them at any time in his posses- 
sion, or who exchanges money, obtains loans, or deals 
in stocks. The commission paid to a Broker is called 
Brokerage. 

The rate of commission and brokerage differs according to the busi- 
ness transacted and the amonnt involved, ranging from ^to \S%, A com- 
mission-merchant usually gets 2^^ for selling goods, and an additional 
2^ ^ if he guarantees the payment 

387. A Consignment is a lot of goods sent by one 
party to another for sale. The party sending them is 
called the Consignor ; the one receiving them, the Con- 
signee. 

The Gross Proceeds of a consignment are the whole 

SSSk What is Commission ? What is a party attending to business on commis- 
sion called ?— 886. What is a Broker ? What is Brokerage ? Between what limits 
docs the rate of commission and brokerage generally range f What does a commis- 
sion-merchant usually get for selling goods? — 387. What is a Consignment? Who 
is the Consignor ? Who is the Consignee ? What is meant by the Gross Fktxseeds 
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amount realized by the sale. The Net Proceeds are what 
is left for the owner, after deducting commission and other 
charges. 

388. Stocks is a general term applied to Government 
or State bonds, and the capital of companies incorporated 
or chartered by law. There are state stocks, bank stocks, 
railroad stocks, &c. 

When a company is formed for building a railroad, constructing a 
telegraph line, establishing a bank, carrying on extensive manufacturing 
operations, or any other enterprise, those mterested subscribe a certain 
amount needed for conducthig the business, which constitutes the Capi- 
tal, or Stock, of the company. This stock is divided into portions called 
Shares, which may be of any amount, but are usually $100 each, and 
are r^resented by Certificates or Scrip. — Stock is bought and sold by 
brokera. It is constantly fluctuating in value, rising or falling according 
to the demand for it, the profits of Uie company, and other iiSuences. 

Those who own any particular stock, whether by original subscrip- 
tion or purchase, are called Stockholders. They constitute the Com- 
pany, and elect Directors, by whom a President and other oflScers are 
chosen. 

888i A broker who deals in stocks is called a Stock- 
broker. His commission for baying or selling is reck- 
oned at a certain per cent, (usually i or ^ of 1^) on the 
nominal value, without reference to the market piice. 

390. Commission is 2k percentage. 
The money collected, realized, or invested, is the hose. 
The per cent, allowed as commission is the rate. 
Hence, by the principles of Percentage (§321), these 

Rules. — ^L To find the commission^ multiply the base 
by the rate. 

n. To find the ratCj divide the commission by the base. 

UL To Ifind the base, divide the commission by the 
rate. 

ot a consignment ? By the Net Proceeds 7— 88a What is meant hy Stocks ? When 
a company is formed, ho^ is the necessary capital obtained ? How is this capital, 
or stock, dlTided? By whom Is stock bought and soM? What makes It fluctuate 
in Tftlue ? Who are called Stockholders? Whom do they elect? Who are chosen 
by the directors ?— 889. What is a broker who deals in stocks ci^lled? Hqw ]s a 
•toek-l»x>ker's commission reckoned ?— 890. Commission being a percentage, what 
ii the base ? What is the rate ? Recite the rules, 

U 
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BXAMPLB8 FOB PBAOTIOB. 

[In all the Gxaroples relating to 8to<:k8,take $100 for a Gbaieiim- 
less otherwise directed.] 

1. What commission most be paid an agent for collecting InUs 
to tlie amount of $2460, at 5 ^ ? Ans, $123. 

2. A broker buys for me 100 shares of Erie R. B. stock, and 
sells the some the next day. What is his brokerage, 1^ being 
charged for each transaction ? 

3. A lady, having $22000 on bond and mortgage at 6^ em- 
ploys an agent to collect 1 yearns interest and invest it. What 
commission must she pay, the rate being 2(^ for collecting and 
i ^ for investing ? Ana. $39.60. 

4. What brokerage must a person pay to have $1475 nncar- 
rent money exchanged, at an average rate of f ^, and how mncb 
should he receive in current funds ? 

6. An auctioneer, who charges 2 ^, receives $225 for selHng 
some paintings ; how much did they sell for ? Ana. $11250. 

6. What are the net proceeds of a consignment sold for $4250, 
on which there are charges of $27 cartage, $103 storage, and 2^^ 
commission? Ana, $4013.75. 

7. Sold 412 bales of cotton, avera^g 405 lb. each, @, 27o. a lb. 
What was the commission, at 2} ^ ? Ana. $1126.305. 

8. What ^ does a commission-merchant charge, who receives 
$223 for buying $5575 worth of goods ? Ana. 4^. 

9. A factor in Mobile received from a planter 514 boles of cot- 
ton ; after paying on it $840 expenses, he sold it at $120 a bale. 
He then bought for the planter $1525 worth of hardware, and 
groceries to the amount of $3018.20. His commission being 2^ 
on sales, and 3 ^ on purchases, how much must he remit to the 
planter? Ana. $54926.90. 

10. An agent collects for a society 250 bills, of $6 each. How 
much must he pay oves, if he gets 5 ^ commission ? 

11. A broker sells for a customer 250 shares of N. Y. Central 
fi. E. stock, and buys for him 300 shares of Hlchigon Southern. 
At ^ ^^ "W^hat is the brokerage ? 
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12. Wishing to bny 85 A. of land, I obtained the necessary 
amount through a broker, who charged 1 ^ for negotiating the 
loan. His comtnission amounted to $63.75 ; what did the land 
cost i>er acre ? Aru. $75. 

- 13. A commission-merchant, for selling $12000 worth of grain 
and guaranteeing payment, charged $600, and for purchasing a 
bill of $4220 charged $63.30. What ^ did he charge for each 
transaotion? 

14. A factor, having sold 1250 barrels of flour at $8 a barrel, 
invested his commission, which was at the rate of 1}^, in a new 
company that was forming. How many shares, at $25 each, did 
he take? Ans. 7. 

391. To find the basCy the rate and the sum or differ- 
ence of the commisaion and base being given. 

A party sometimes remits to an agent a certain amount 
to be invested, after deducting his commission. Here the 
sum of the commission and base is given, and the base, or 
amount invested, is required. 

Again, when the net proceeds and rate are known, it 
Is sometimes required to find the gross proceeds of a sale. 
Here the difference between the base and the commission 
is given, and the base is required. 

These cases are analogous to those presented in g 323, 
under Percentage. 

Ex. 1. — ^B sends a commission-merchant $6000 to invest 
in cotton, after deducting his commission of 2 ^. How 
much must be invested, and what is the commission ? 

Every $1 invested will cost B |1 + 2c. commission, or $1.02. Hence 
there wiU be as many times |1 invested as $1.02 is contained times in 
$6000. $6000 -^ 1.02 = $5882.35, Amount invested. 

The commission will be the difference between the whole amount sent 
and the sum invested. $6000 — $6882.85 = $117.66, dmuniasion. 

Provs by finding whether the commission on $5882.85, at 2^, ia 
$117.66. 



891. What cases are sometimes presented, analogous to those in % 828, nnder 
Peroentage f Explain Example 1. 
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Ex. 2. — A real estate agent, having sold a house, pays 
himself 1^ commission, and hands over to the owner 
$13365. What did the property bring, and what is the 
commission ? 

The commission being 1 ^, everj |1 of the purchase price will net tbe 
owner 99c. The house, therefore, brought as many times $1, as 99c, the 
net proceeds of $1, is contained times in $18366, the net proceeds the 
owner received. |18366 -5- -99 = |18600, Selling price. 

The commission will be the difference between the selling price and 
the net proceeds. $18500 — $18366 = $186, Commission. 

Pboyb by findmg whether the commission on $18600, at 1 ^, is $185. 

392. Rule. — 1. For the bciae, divide the given numkr 
of dollars hy 1 increased or diminished by the rate ex- 
pressed decimaUyy a>ccording as the sum or difference of 
the commission and base is given. 

2. For the commissiony take the difference between the 
base and the given number of dollars. 

3. Prove by fnding whether the commission obtained 
by multiplying the base by the given rate, eqiuxls tJie com- 
mission as just found. 

EXAMPLES FOB PBAOTIOE. 

1. A broker receives $30000 to invest in real estate, after de- 
ducting his brokerage of i ^. What will be the amount invested, 
and what his commission ? First ans, $29925.19. 

2. A person sends his commission-merchant $15000 to invest 
in com. The commission, 1 ^ being taken ont of the sum sent, 
and the com costing 75c a bushel, how many bushels were pur- 
chased? ArhS. 19801 bu. -h 

3. An agent, having sold some property, paid the owner 
$1113T.50, which remained after deducting his oommisaon of 1^. 
What did the property sell for ? Ana. $11250. 

4. A commission-merchant paid $1000.60 charges on a con- 
signment, retained 2\% commission, and remitted $38487 to the 
owner ; what were the gross proceeds ? Arts. $40500. 

Explain Example 2.-892. Becite the rale for finding the base and commission, 
when the sum or diflference of the commission and base is giren. 
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5. An agent, who gets 5 ^, ooUeots a number of bills of $10 
each^ for a society. He pays oyer to the treasurer $1 149.50 ; how 
many bills were collected ? Am, 121. 

6. What are the gross proceeds of a consignment, if the com- 
mission is 2^^, the other charges are $1000.85, and the net pro- 
ceeds $12772 ? 

7. A gentleman who has $30000 invested on bond and mort- 
gage at 7^ employs an agent to collect six months^ interest, and 
directs him to invest in grain what is left after paying himself his 
commission, — ^which was 1 ^ on the amount collected, and 2 ;2^ on 
the amount invested. How much was invested ? Am. $1019.12. 

Account of tole§. 

393. An Account of Sales is a statement rendered by a 
commission-merchant to a consignor, setting forth the 
prices obtained for the goods sent and the amount real- 
ized, the charges paid and the net proceeds due the con- 
signor. They are made out in the following form : — 



Sales of Flour for acct. of JR. Day <fe Co., Buffalo. 



ISM 


» 


June 1 


<( 


2 


C( 


4 


u 


5 


l( 


u 



Sold to 



Beck & Go. 
I. R. Shaw. 
S. Bennett. 
David Orr. 
Roe & Son. 



Description. 



Extra Ohio. 
Canadian. 
Phenix Mills. 

Gty Mills. 



Charges. 



Bar. 


@ 


83 


$9.00 


20 


9.20 


95 


8.75 


75 


8.70 


160 


7.95 



Freight on 433 har., ^ 75c., $324.75 

Cartage, 21.50 

Storage, 43.30 

Commission on $3686.75, @ 2^^, 92.17 

Total charges, 



$747.00 
184 00 
831.25 
652.50 

1272.00 

$3686.75 



$481.72 



$8205.03 



Net proceeds to credit of R. Day & Co., 

E. & O. E.* 
N. Y., June 6, 1866. Butterworth, Hudson & Co. 



a 



* Brrors and omlasloiu excepted. 
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Aocouirr of sales. 



1. Make out the following Acconnt of Sales, and find the net 
pn>coed8 duo the consignor : — 

ScUes 0/4265 JSuehels Wheats for acct. of Asa F. White^ 

Oswego, 



18M. 



July 2 

" 8 

(( (( 
" 5 



BoM to 



Description. 



II. Brown. 
City MiUs. 
Bruce & Co. 
Farr Bro's. 

I. R. Moo. 

II. S. llunt. 



Red Winter. 



44 



k4 



44 44 

New Mich. 



44 
44 



44 
44 



Bo. 


& 


750 


91.90 


600 


1.89 


600 


1.92 


600 


2.62 


940 


2.61 


875 


2.59 



Charges. 



Freight on 1950 hn., @ 12o., $ 

" " 2315 bu., (^ 12ic., 
Advertising, . . . . $5.45 
Commission on $ , at 2^ ^, 

Total charges, 



$ 



$ 



Net proceeds to credit of Asa F. White, 

E. & 0. K 
N. Y., July 7, 18G6. Habbison & Babbow. 

2. Make out an Account of Sales, in proper form, from the fol- 
lowing data : — 

Messrs. Meyer & Herzog, commission-merchants, of New York, 
received a consignment of provisions from Henry L. Jones & Co., 
of Rome, N. Y., as follows :— 10 firkins of butter, 940 lb. ; 87 cwt. 
of cheese ; 80 barrels mess pork ; 16 cwt. hams ; 40 packages 
shoulders, 27001b. 

They paid charges on the consignment as follows : — ^Freight, 
$75.40 ; drayage, $5.75 ; storage, $12.25 ; insurance, $6.50 ; ad- 
vertising, $12.75. Their commission was 2 J j^. 

They sold the butter, June 19, 1866, ® 87ic. a lb. ; the cheese, 
same date, @ 19c. June 20, they sold the pork ® $81 per bar., 
the hams ® 18Jc. a lb., the shoulders @. 14c. 

Ans. Net proceeds, $2484.26. 
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Stocks* 

394. The Karket Yalue of a stock is what it sells for. 

395. When the market value of stock is the same as 
its nominal yalue, it is said to be at par. 

When its market value is greater than its nominal value, 
it is said to be abore par or at a premium; and when 
less, to be below par or at a disGonnt 

When a hundred-dollar share sells for $100, the stock is at par ; at 
$101, it is abaoepoTj or at apremwm of l%] At $99, it is b^ow par, or 
at a ducainU o/l%. The premium or discount is always reckoned on the 
par value as a base. — Stock is generally quoted at the market value of 
$100 of par value. In the three cases just specified, it would be quoted 
respectively at 100, 101, and 99. 

396. When the capital for a new company has been 
subscribed, if it is not all needed immediately it is called 
for in portions, or Instalments — a certain per cent, at a 
time. 

397. Stockholders are sometimes called on to meet 
losses or make up deficiencies, by paying a certain 
amount on each share they hold. The term Assessment 
is applied to a sum thus called for. 

398. The Gross Earnings of a company consist of all 
the moneys received in the course of their business. The 
Vet Earnings are what is left after deducting expenses. 
When there are net earnings to any considerable amount, 
they are divided, in whole or in part, among the stock- 
holders, according to their respective amounts of stock. 

399. A Dividend is a sum paid from the earnings of a 
company to its stockholders. 

Let the capital of a company be $2500000 ; let its gross earnings for 

894. What is meant by the Market Valne of a stock?— 895. When Is a stock 
said to be at par J When, above par ^ When, below pari When, at a pre- 
mium 1 When, at a discount? Illustrate these definitions. — 89ft. What is meant 
by Instalments ? — 897. What is meant by an Assessment?— 398. What is meant by 
the Gross Earnings of a company? By the Net Earnings? When there are net 
earnings to any considerable amount, what is done with them?— 399. What is a 
Dividend? 
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BIX months be $250000, and its expenses for the same time IIOOOOO: 
the net earnings will be $150000. Of this sum it is thought best to re- 
tain $50000 as a mrplm^ to meet any miforeseen expenses, and to divide 
the rest, $100000, among the stockholders. To find the rate, the per- 
centage must be divided by the base, § 321. $100000 -^ 2SO0O00 = .Oi 
A dividend of 4 per cent is declared ; and each stockholder's dividend 
will be found by taking 4 ^ of the par value of his stock. 

400. When a company need money, they sometimes 
borrow it on their property as security, issning Bonds, 
which bear a certain fixed rate of interest without refe^ 
ence to the profits. The income from the stock, on the 
other hand, depends on the net earnings, — ^the interest on 
the Bonds, as well as other expenses, having been first 
paid. 

401. Cities, counties, and states, may also issue Bonds 
to raise money. These Bonds are named according to 
the interest they bejir. Thus, Tennessee 6's are Bonds 
bearing 6 per cent., issued by the state of Tennessee. 

402. The United States Government has issued sev- 
eral different classes of Bonds, which constitute what are 
called " Government Bonds " or " U. S. Securities ". 

403. ^- S. 6's of '81 are payable in 1881, and bear interest at 6 jt 
in gold, due Jan. 1st and July 1st. 

U. S. 5-20*8 are so called from their being payable in not less than 
6 or more than 20 years from their date, at the pleasure of the govern- 
ment. They bear interest at 6 ^ in gold. There are several series, called 
from the years in which they were issued 6-20*8 of '62, '64, '66, '66 new 
issue (w. ».), '6Y, and '68. The interest on the first three series is pay- 
able May 1st and Nov. 1st ; on the last three, Jan. Ist and July Ist. 

XJ. S. 10-40'8 are so called from their being payable in not less than 
10 or more than 40 years from their date, at the pleasure of the govern- 
ment. They bear interest at 6 ^ in gold — ^payable, on the registered 
bonds and on the $600 and $1000 coupon bonds, March 1st and Sept. 
1st ; on the $50 and $100 coupon bonds, once a year, March 1st. 

U. S. 6's of '81, payable in 1881, bear interest at 6 ^ in gold, pay- 
able quarterly, on the ist of February, May, August, and November. 

U. S. Pacific Railroad Currency 6's are payable in 1896 and there- 
after, and bear interest at 6^ in currency, due in January and July. 

Illastrate the mode of finding the rate of a dividend to be declared. How is each 
ctockhoider^B dividend found?— 400. How is money sometimeB raised by a company? 
How does the income from bonds differ from that arising from stock ?--401. What 
besides companies may issue bonds f How are these bonds named f Give an exam- 
ple,— 402. Name the several classes of United States Securities. 
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EXAMPLES FOB PBAOTIOB. 

[Unless otherwise directed, take $100 for a share, and i % for the 
late, when brokerage is paid.] 

1. What is the market yalae of 200 shares of N. Y. Central 
R. R. stock, at 97 ? 

If 1 abve is worth |97, 800 sliAres are worth 200 times $97. 

5. What win I have to pay for 200 shares of N. Y. Central, at 
97, and brokerage on the same ? 

1 abve win cost $97 + i per eent. of $100 (brokerage), or $97.2d. 
900 shares will cost 200 times $97.25. 

8. How much do T realize on 200 shares of N. Y. Central, sold 
at 97, brokerage having been paid ? 

9T - i = 96t 
200 shares, at 96|. Ans. $19850. 

How much more would I have realized on the above shares, 
had they sold at 2 ^ above par ? Ans, $1000. 

4. What is the market value of 100 shares of Michigan Cen- 
tral, at a premium of 81^ ^ ? Ans. $10350. 

6. What will 125 shares of Western Union Telegraph stock 
cost, at 80 ^ discount, with brokerage ? Ans. $8781.25. 

6. What will be realized, over and above brokerage, on five 
hundred $25 shares of mining stock, sold at a premium of 2^ ^ ? 

Ans, $12750. 

7. Bought through a broker 100 shares of Alton and Terre 
Haute at 81| ; what did they cost ? Ans, $3212.50. 

8. Sold Virginia 6's to the amount of $20000, at a discount of 
80 ^ ; and 2000 three-dollar shares of a petroleum stock, at 45 ^ 
discount. No brokerage being paid, how much is realized from 
the sale ? Ans, $17300. 

9. Bought 50 shares of Ocean Bank stock at par, and sold 
them at 105. What is the profit, brokerage being paid on each 
transaction ? 

find the profit on 1 share, by dednctin^ 60c brokersf^ from $5, the advanee in 
priee. Multiply the profit on 1 share by the nomber of shares. 

10. What is the loss on 250 fifty-dollar shares, bought for 102 
and sold at 99f, taking brokerage into account ? 
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11. I bay throQgh a broker 175 shares of bank stock at 97lt 
and sell them through the same at a premimn of 4^ ; what is mj 
profit? 

12. If a person buys 40 fiilj-dollar shares at 13 ^ above par, and 
sells them at lli;^ below par, does he make or lose, and how 
mnch? 

13. A person exchanges 150 shares of Erie at 60, for stock of 
a Qaicksilver Co. at 25 ^ premium. How manj shares shonld he 
receive ? Ans. 72 shares. 

14. Bought some stock at 92, sold it at 94^. Brokerage was 
paid on each transaction. The profit being $400, how many 
shares were there ? 

94( — 92 = ?i. Brokerage on 1 shara, tor purchase and aale, $0.60. Profit <ui 1 
share, tZM — tOJbO^ or $2. As maD7 shares were aqid. as $2 is contained times 
in $400. 

15. How much stock, at 10^ discount, can be bought for 
$4500, brokerage being left out of account f Ans, 50 shares. 

What will 1 share cost, at 10 per cent dlsoonnt? 

How many shares, at that price, can be bought for $4500? 

16. How much stock, at a premium of 3jt ^ can be bought for 
$10350, brokerage being paid ? Ans. 100 shares. 

17. A merchant wishes to sell sufficient stock to realize $15000. 
The stock being at 75i, and brokerage i j^, how many shares must 
he sell? 

18. Bought 100 shares of Nassau Bank stock at 105. They 
were sold at a profit of $350, leaving brokerage out of account ; 
what premium did they bring ? Ans. 81 ^ 

19. A broker receives $19100 to invest in Kentucky 6's, bro- 
kerage to be paid out of the amount sent. Tlie stock stands at 
95i ; how many thousand-dollar bonds can he buy, and what in- 
come will be received from them every year ? 

20. A company with a capital of $750000, having earned 
$22500, put aside $3750 as a surplus. What per cent, dividend 
can they declare ? (See § 399.) Ans. 2i ^. 

21. In the above company, A holds $10000 worth of stock; 
B, $20000 ; 0, $17500. What will their dividends respectively 
amount to ? Ans, A\ $250, &a 
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22. A railroad company baying declared a dividend of 3^, 
how mach will a person who holds 400 fifty-dollar shares receive ? 

28. A mining company, whose shares at i>ar are $25, declare a 
dividend of 1 ^ every month. How mach will a party who holds 
100(T Glares receive in one year ? 

24. I hold $5000 worth of 6 ^ bonds in a certain company, and 
60 shares of the ci^ital stock. The company declare semi-annual 
dividends of 8i ^ What is my yearly income from both ? 

What wonld my income be, if there were an annual dividend 
ofT^f 

25. D bought 100 shares of stock at 84, and sold them at 87, re- 
ceiving meanwhile a dividend of 3 ^. What was his profit ? 

26. A company with a capital of $10000000 have $200000 net 
earnings ; what dividend can they declare ? What dividend will 
a party receive who holds $10000 of their stock ? 

27. How much stock in the above company does a party hold, 
who receives a dividend of $10000 ? 

Dividend = Stock x Raie, 
Hence, Stock = Dividend ■*- RcUe. Bate = Dividend •«- Stock. 

28. What ^ dividend does a person get, who receives $350 and 
owns 50 shares of stock ? 

29. When gold is at a premium of 29 j^, what is $1000 in gold 
worth in currency ? 

$1 gold s $1.29 currency. $1000 gold = $1.29 x 1000 cnrrency. 

The bonks having suspended specie payments in 1861, gold and silver have 
fiinee that time commanded a premium ; tliat is, $1 in gold or silyer has been worth 
more than $1 in currency. 

80. When gold is at 111, how much gold will $1110 in cur- 
rency buy? AnB. $1110 -J- 1.11 = $1000. 

81. When gold is at 141, how much in current funds will 
$12000 in gold cost? 

32. When gold is at a premium of 25 ^, how much gold will 
$20000 in currency buy ? 

33. A lady holds $8000 worth of U. S. 5-20's ; what will she 
receive annually from these bonds in currency, if gold commands 
a premium of 30 ^ ? (See § 403.) 

$8000 X .06 = $480 in gold. $480 x 1.80 = $624 in currency. 
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84. What is the semi-annaal income in currency (^om $15000 
worth of U. S. 6-20'8, when gold hrings 133 ? 

85. What is the yearly income in currency from $10000 in 
U. S. 10-40's, when gold is worth 112 ? Aru. $660. 

36. What is the yearly income from $20000 in U. S. 6's ? 

87. What yearly income will one who subscribes for $10000 
of a seven per cent, loan, at par, receive from it ? 

88. If a person invests $8245 in 6 j^ bonds, at 97, what will be 
his annual income from the investment ? 

Each dollar of stock bonght costs 97c Hence, for $3245 can be bought as many 
dollars of stock as 97c. Is contained times in $8245. Then lind the interest on the 
amount booght, at 6 per cent 

89. What income will be annually received from certain 7 ^ 
bonds, bought at 103, and costing $14420 ? Ans, $980. 

40. A person invests $19600 in 10-40's, at 98. What income 
in currency will he ^nually receive from the bonds purchased, 
if gold sells at 140 ? Ans. $1400. 

41. When gold is worth 129, what half-yearly income in cur- 
rent ftmds will a person receive who invests $7540 in U. S. 5-20's, 
then sellmg at 104 ? Ans. $280,575. 

42. When Missouri 6's are at 75, what sum must be invested 
in them, to yield an annual income of $2700 ? 

/ stock reqnh^d = Income -i- Rate. $2700 -♦• .06 = $45000. 

$45006 stock, at 75, will cost $33750 Ana, Hence the following rule :— 

404. Rule. — To find what sum must be invested in 
bonds, selling at a given rate, to secure a given income, 

1. Find the par valice of the stock required, by dividing 
the given annual income by the annual income of %\ of 
the stock. 

2. Multiply this par value by the market value of $1 
of the stock. 

43. How much must one invest in Brooklyn 6's, at 90, to 
secure an annual income of $1500 ? Ans. $22500. 

44. If I sell $10000 U. S. 6's, at 107, and with part of the pro- 
ceeds buy N. Y. Central 6's, at 90, suflScient to yield $300 an- 
nually, how much will I have left ? Ans. $6200. 
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45. When IT. S. 6-20's are selling at 117, what sum must be 
invested in them to yield $1600 a year in gold ? What sum in- 
posted in' them will yield a semi-annual income of $860 in gold ? 

46. When N. Carolina 6's are 15 ^ below par, what will be 
the cost of bonds sufficient to yield $1200 yearly ? 

47. Holding a large amount of Erie B. stock, I wish to sell 
part of it and buy Tennessee 6^8 sufficient to yield me $1800 a 
year. Erie standing at 60, and Tennessee 6^s at 90, how many 
shares of Erie must I sell to make the change, leaying brokerage 
out of account ? Aru, 450 shares. 

48. What ^ income will a person realize on his investment, 
who buys 6 per cent, bonds at 06 ? 

$1 of the stock yields 6c. and costs 96c. The qnestfon therefore becomes, What 
pear cent, is 6c of 96o. ? Divide the percentage by the base, § 321. 

.06 -*■ .96 = .0625. Ans, 6i per cent Hence the following rule :— 

406* Rule. — To find what <f, annual income is real- 
Used on an investment in stocks at a given pricCy 

Divide tJie annual income of $1 by the cost of %\ of 
the stock. 

49. What ^ income will be realized on 7 ;^ bonds bought at 
91 ? At 98 ? At 105 ? First am. 7^ ^. 

50. If I get an annual dividend of 7 ^ on stock that cost me 
70, what jl^ do I receive on my investment ? 

51. What ^ on the investment will a stock bought at 90 yield, 
if a dividend of 3 ^ is paid every six months ? Ans, ^, 

52. What ^ on his investment will a person receive, who buys 
Cr. S. currency 6'8 at 115 ? Ans, 6fy ^. 

63. What ^ on his investment will a person receive, who buys 
U, S. 6's at 107, when gold stands at 150 ? 

.06 X 1.50 = .09 .09-1- 1.07 = Si^V P^r cent Ans, 

54. When U. S. 10-40's are at 97, and gold is worth 125, what 
per cent, will an investment in these bonds yield ? 

55. A person desiring to make a permanent investment, hesi- 
tates between buying 7 ^ bonds at 101 and 6 ^ bonds at 95. 
Which will pay him the better ^ on his investment, and how 
much ? Ans. 7's, \m ^. 
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60. Which investment will pay the better j^and how mnch— 
6-20^8 at 104i, or 10-40'8 at QTi ? 

57. A person haying his money invested on bond and mort- 
gage, at 6 ^, calls it in, and bnys Michigan Central 8's, at 110. 
How does his rate of income on the latter investment compare 
with what it was before ? Am. 1^ ^ better. 

58. Which are the best for permanent investment — 5'8 at 76, 
6*s at 85, or 7*8 at par ? 

69. A party investing in 5 per cent bonds realizes 8 ^ income 
on his investment. How did the bonds stand when he bought? 

$1 of the bonds yields 6c. The question therefore becomes, 6c is 8 per cent 
of what ? Divide the percentage by the rate, % S81 : 

.05 -»• .06 = .625, cost of $1 of the bonds. 
.635 )i 100 = 62.6, cost of $100 of the bonds. Aru. 62^. 

60. What must one buy a 7^ stock for, to realize an income 
of 8 ^ on his investment ? Ans. 871. 

61. How much above par does an 8 Jl^ stock sell for, when it 
pays an interest of 7 ^ on the investment ? What must it sell for, 
to pay an interest of 9 ^ on the investment ? 

62. When gold stands at 130, what must a party buy 5-20's 
for, to realize 7j^ on his investment? 

$1 of the bonds yields f .06 in gold, or (.06 x 1.80) $ .078 in currency. Then pro- 
ceed OS in Example 50. 

63. When gold is at 135, what must lO-iO's sell for, to yield 
8 ^ interest on the investment ? Ans. 84|. 

64. What must gold sell for, that a party investing in 5-20*s, 
at 105, may realize 8 ^ interest on his investment ? 

|1 of 5-20*8 yields $ .06 in gold, and costs |105l 
Hence, § 231, .06 ■*• 1.05 = .05|. The interest on the inyestmeni, in gold, is 
therefore 5} ; and, to pay 8 {yer cent in currency, gold must sell for as mnch as 5f is 
contained times in S, or 1.40. Ans. 40 per cent premium, or 140. 

65. What must gold sell for, that an investment in 10-40's at 
97 may yield an interest of 7 $^ ? Ans, 135 J. 

66. Which is the better investment, U. S. 5-20's at 104, gold 
standing at 125, or Virginia 6's at 70 — and how much ? 

67. If I sell 200 shares of stock at 49, paying brokerage, and 
invest the proceeds in 10-40's at 97}, what will be my annual in- 
come when gold is 130 ? Ans, $650. 
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CHAPTER XXIV. 

BANKRUPTCY. 

40& A Bankrupt is one who fails in business, or is 
unable to meet his obligations. Such a party is said to 
beinsolTent 

The Assets of a bankrupt are the property in his hands. 
His liabilities are his debts, or obligations. 

407. When a person becomes bankrupt, an Assignee 
is usually appointed, who takes possession of the assets, 
turns them into cash, and, after deducting his own 
charges, divides the net proceeds among the creditors 
in proportion to their claims. 

ExAMPLB. — ^A merchant fails, owing A ^3000, B $6250, 
C |800, and D $9950. His assets are $8650, and the ex- 
penses of settling $650. What can he pay on the dollar, 
and how much will each creditor receive ? 

We most first find the rale of dividend. The total of liabilities is the 
bate; tiie net proceeds of the assets, the percaUage, Dividing the per- 
centage by the base, § 821, we find the rate to be 40^^ or 40 cents on 
the dollar, ilach creoitor's share is then found by multiplying his claim 
by this rate. 

Prove by finding whether the sum of the several dividends corresponds 
with the net proceeds to be divided. 

Liab's, a $3000 Assets, $8650 A $3000 x .40 = $1200 

B 6250 Expenses, 650 B 6250 x .40 = 2500 

C 800 Net nro iSOOO ^ ^^ ^ -^^ = ^^0 

D 9950 ^etpro., f»UUU ^ 9950 x .40 = 3980 

Total. $20000 '''' t^T ^ ''" Proof, $8000 

408. Rule. — 1. Find the rate of dividend^ by divid- 
ing the net proceeds of the assets by the total of liabilities. 

2. ^nd each creditor's dividend^ by multiplying his 
claim by this rate, 

406. What Is a Bankrupt? What is meant by tho Assets of a bankrupt? By 
his Liabilities ?— 407. When a person becomes bankrupt, what is usually done? Go 
Uir»agh the example, explaining the several steps and pruoC — 40S. Becito the rule. 
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EXAMPLES FOB PBAOTIOB. 

1. A merchant becomes insolvent, owing A $375.50, B $1100, 
$4168.75, D $8725, and E $8630.75. His assets realize $11400, 
and the assignee's charge is $600. What is the rate of dividend,^ 
and what each creditor's share? Ans. Rate, 60^. 

2. Harrison & Co. having failed, their liabilities are found to 
be $71600. Their assets consist of goods that sell for $9815; 
debts collectible, $17005 ; house and lot, worth $7250. The as- 
signee's charge is 5 ^ on the assets, and other expenses amount to 
$146.50. What ^ can they pay, and how much will Ira Jones 
receive, to whom they owe $12500 ? Last ans. $5625. 

3. S becomes insolvent, owing $62000, and having $14200 
assets; the expenses of settling are $560. How much can he 
pay on a dollar ? What is P's dividend on a claim of $1400 ? Q 
receives $275 ; what was his claim ? Last ana. $1250. 

4. A bankrupt settled with his creditors for 35c. on a dollar. 
B received a dividend of $5075, and G 5 ^ of that amount ; what 
were their respective claims? Ans. O's, $725. 

5. The assets of a bankrupt are $42000. He owes Y $17000, W 
$24150, X $37140.75, Y $28000.50, and Z $10708.75. Y becomes 
assignee, and receives 4 ^ on the assets for his services ; the other 
expenses of settling are $1320. What is each creditor's share— 
Y's to include his percentage as assignee ? Ans. Y's, $11013.50. 



CHAPTER XXV. 

INSURANCE. 

409, Insurance is a contract by which, in considera- 
tion of a certain sum paid, one party agrees to secure 
another against loss or risk. 

410. There are different kinds of Insurance : — 

Fire Insurance secures against loss or damage by fire; 
Marine Insurance, against the dangers of navigation; 



INSUBAKCE. 257 

Accident Insarance, against casualties to travellers and 
others. Health Insurance secures a weekly allowance 
during sickness. Life Insurance secures a certain sum^ 
on the death of the insured, to some party named in the 
contract. 

411. The ITnderwriter is the insurer, — the person or 
company that takes the risk. 

Tlie Policy is the written contract. 
, The Premium is the sum paid the underwriter for 
taking the risk. * In the case of Fire and Marine Insur- 
ance, it is reckoned at a certain ^ on the sum insured. 

412. ^® i^te is sometimes ^Ten at so many cents on $ilOO, in 

stead of on $1. In that case, be careful to write the decimal properly. 
20 coats on $1 is written .2 ; on $100, .002. 45c. on $1 is .45 ; on $100, 
.0045. 

Insurance is usually effected with companies. Some companies, to 
guard against fraud, will not insure to the full value of the property. 
Different rates are charged, according to the risk. In case of loss, the 
underwriters may either replace the property or pay its yalue. Only the 
amount of actual loss can be recovered. 

413. The principles of Percentage apply to Insurance 
(Fire and Marine). The sum insured is the hose ; the 
premium is the percentage^ reckoned at a certain rate. 
Hence, according to § 321, the following 

Rules. — ^L To find the premium^ muUiply the sum in- 
mjtred by the rate. 

n. To find the rate, divide the premium by the sum in- 
sured, 

HL To find the sum insured, divide the premium by 
the rate, 

EXAMPLES FOB PBAOTIOE. 

1. Insured a honso for $10000, and faraitore for $5000, at the 
rate of 30c. on $100 ; $1 being paid for the policy and survey, 
what does the insurance cost ? Ans, $46. 

409. What l8 Insurance ?— 410. Namo the different kinds of Insorance, and state 
afOdnst what each Beoores the Insured.— 411. What is meant by an Underwriter? 
WhatisthePoli^? What is the Preminm ?-412. What cantion is giyen as to 
writing the rate? How do some companies try to pnard against fraud? In case 
•floss, what may the underwriters do?— 413. Becite the rules. 
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2. At i of 1 ^ wliat is the premiiim on $8000 1 On $78501 
At { ^ what is the preminm on $2200 f I%r9t am, |Ml 

8. A factory and its contents, worth $72000, are insured for 

i of their yaluo, at 8 1 per cent The whole is consnnied. How 

much will tho owner receive, and what will be the actual loss to 

the underwriters ? La$t ans^ $4640(1 

The actual loss is the sum they hATe to pay, 1«m tbe premium. 

4. A merchant insures 1200 bar. of flonr, worth $8 a barrd, 
for their fidl yalne, at i ^ A fire occurring, only 450 barrds are 
sayed. What premium does the merchant pay, how mnch wOl 
he receive from the company, and what will be thdr acbul 
loss? Second am. 9Sm. 

5. A vessel valued at $90000, and its cargo worth $56000, are 
insured for half their value, at 2^^. What is the premium, in- 
cluding $1 for policy ? 

6. Insured $9000 worth of goods for f of their value, at fj^. 
They were damaged by fire to the extent of $1250. What was 
the premium, how much did the underwriters pay the insurer, and 
what was their actual loss ? Last €m$. $1212.50. 

7. The premium on a house, at i of 1 ^, cost me $20 ; what was 
the sum insured ? (See Rule III., § 418.) Ant. $6000. 

8. Paid for insuring a hotel for f of its value, $151. The rat« 
being 75c. on $100, and the policy costing $1, what was the hotel 
worth? Am. $80000. 

As tbe policy cost $1, tbo prcmiam was $151 — $1, or $160. 78c on. $100 = .0075, 
rate. Apply JElule III., to find the sum insured, and this will be ] of the yalue of 
the hoteL 

9. Paid $18 for insuring $9000; what was the rate? (See 
Rule II., § 413.) Ans. | of 1 per cent 

10. Paid $400 for insuring a factory, worth $48000, for f of its 
value ; what was the rate ? 

11. An underwriter agrees to insure a hotel, worth $24000, 
for a sufficient sum to cover its value and the premium. Tlie 
rate heing 1 ^, for how much must he insure it ? 

Analogous to Example 2, § 828. As tbe rate is 1 per cent, of the ram to be in- 
sured, the yalue of the hotel, $24000, must be 99 per cent of this Bum. Then by 
Bule IIL, S 821, $24000 -h .99 = $24242.42 Arts. 
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13. For how mach must a schooner be insured, to cover its 
Talue, $16000, and the premium, the rate being H ^ ? What will 
the i^remimn amoont to ? Lcut ans, $228.43. 

1^ Paid for insuring the fall valae of a ship and cargo, at 1 ^, 
'$460. If the cargo was worth half as much as the ship, what 
was the yahie of the ship ? 

414. Accident Insubance. — ^iDSurance against acci< 
dents is effected by paying (in advance) an annual pre- 
mium, in consideration of which the underwriters give 
the insured a certain allowance per week in case he is 
disabled by an accident, or pay his heirs a specitied sum 
if he is killed. 

14. A party paying $12 premium annually, in the third year 
for which he insures, is disabled by an accident for 13 weeks, 
during which time he receives $10 a week. How much more 
does he receive than he pidd for premiums ? Ans. $94. 

15. A person who has paid five annual premiums of $30 each, 
is ^lled by an accident. His family receive $5000. Kot reckon- 
ing interest, what is the loss to the underwriters ? 

16.' A railroad conductor insui'es for $60 a year, his weekly 
compensation in case of a disabling accident to be $50. In the 
t'3nth year, he is laid up by an accident for 4 weeks ; does he gain 
or lose by insuring, and how much, leaving interest out of ac- 
count ? Ans, Loses $400. 



^ 



416. — Life Insubance. — ^Life Insurance is effected by 
paying (in advance) an annual premium during life or for 
a term of years, in consideration of which the underwriters, 
on the death of the insured, pay a certain sum to his heirs 
or some party named in the policy. 

416. The rates of life insurance depend on the age at 
which one begins to insure, and are fixed at a certain sum 
on every $100 or $1000 insured. They differ but little in 
different companies, being based on the Expectation of 

414 How is Accident Insurance effected ? — 115. How is life Insurance effected ? 
—416. On what do its rates depend ? How ore thej fixed f On what are they based ? 
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Life, — ^that is, the average number of years that persons 
at different ages live, as shown by statistics. 

417. Rule. — To find the premium in life insurance^ 
muUiply the premium on $100 or $1000 hy the number 
of hundred or thousand dollars insured. 

17. "What annual promium must a person, aged 80 when he 
begins to insure, pay for a life policy of $5000, the rate being 
$2.8023 on $100 ? Ahs. $116.12. 

18. At the age of 40, a gentleman insures his life for $3000, 
payment of premiums to cease in ten years. The rate is $67,959 
on $1000. If he dies at 55, how much more will his fimiily re- 
ceive than he paid for premiums ? Ans, $1261.20. 

19. On his 40th birth-day, a clergyman insures his life for 
$6000, payment of premiums to cease when he is 65. The rate is 
$85.12 on $1000. If he dies aged 45 years 1 month, how much 
more than the premiums paid will his heirs receive? 

Ans. $4785.08. 

20. A farmer insured his life for $1750, at the rate of $3.66 
on $100. Just 9 months afterwards he died. Taking interest on 
the premium (at 6 ^ into account, how much was gained by in- 
juring? Ans. $1683.07. 



CHAPTER XXVI. 

TAXES. 

418. A Tax is a sum assessed on the person, property, 
or income of an individual, for the support of government. 

When assessed on the person, it is called a Poll-tax, 
and is a uniform sum on each male citizen, except such as 
may be exempted by law. 

When assessed on the property, it is called a Property- 
tax, and is reckoned at a certain rate on the estimated 
value. 

417. Becite the rule for finding the premlom in life Insuranoe.— 41BL What ia a 
Tax? Name and define the three kinds of txixca. 
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When assessed on the income, it is called an Income- 
tax, and is computed at a certain ^. 

419. Taxable property is either Real or Personal. 
Beal Estate is fixed property ; as, lands, houses. 
Personal Property is that which is movable ; as, cash, 

notes, ships, furniture, cattle, &c, 

420. An Assessor is an officer appointed to estimate 
the value of property and tax it in proportion. 

421. Assessment op Taxes. — In assessing a property- 
tax, an Inventory, or list, of all the taxable property, real 
and personal, with its estiq;iated value, must first be made 
out. If there is, besides, a poll-tax, a list of polls (that is, 
of persons liable to said tax) must also be drawn up. The 
poll-tax having been fixed, the rate of property-tax must 
then be found, aud lastly each man's tax. 

Ex. 1. — A tax of $6402 is to be raised in a certain town, 
containing 480 polls, which are assessed $1 each. The real 
estate of said town is valued at $878500, the personal prop- 
erty at $108600. What will be the rate on $1, — and what 
will be A's tax, who pays for 4 polls, and whose real estate 
is inventoried at $5500, his personal property at $1250 ? 

$878500 + $108500 = $987000, total taxable property. 

$1 X 480 = $480, total poll-tax. 

16402 — $480 = $5922, property-tax to be assessed. 

By Rule II., § 321, $5922 -^ 987000 = .006, rate. 

$5500 + $1250 = $6750, A's taxable property. 

$6750 X .006 = $40.50, A's property-tax. 

$1x4 = $4, A's poll-tax. 

$40.50 -h $4 = $44.50, total A's tax. 

422. Rule. — 1. To find tlie rate of property-tax^ divide 
the sum to he raised^ less the amount assessed on poUs^ hy 
the valine of the taxable property^ real and personal. 

. ■ ■ ■ I -^— ■ ^ ■ ' ' ■ ■ ■ - T I 

419. How xnany kinds of taxable property are there f What is Eeal Estate ? 
What is Personal Property? — 420. What is the business of an Assessor ?— 421. In 
assessing a property-tax, what must first be made out ? If there is, besides, a poll- 
tax, what must be done ? What are the next steps ? Go through the given ex- 
ample, explaining the steps.T-422. Eecito the rule. If there is no poll-tax, what 
moat be done ? 
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2. To find each nuMfCs t4BR^ nnHipfy his taxaNe prop' 
erty by the rate^ and to the j^roduet add his poUiax. 

If there is no poU-Ux. the wbole amomi to be ntaed rnntt be dirided 
by tbe ralue of the tauble propcft j. 

4S3. If the giren amoant to be nned doei BOi iadiide the expense 
of collectinfz, tbe whole earn needed, indrnfiiK thb eracDse, must first be 
frMnd, 6y dividing the ffittn mmommi bf |1 Ammukedhy tkeraie%hhi 
paid/or roUeeting. 

Thus, in Example 1, let the expense of coOectmg. 2^^, not be in- 
cluded in the $6402 named; then, as $1 raised would net but $.975, 
there wonld have to be raised as many times |i as $.97S is oontuned 
times in $6402. In other words, we shoold have to. Aride $6402 by |1 
diminished by .025, the rate paid for ooDecting. 

424. After finding the rate as alx>ve, assessors tisaally 
constract a Table, from which, by adding tbe amounts 
standing opposite to the thousands, hundreds, tens, and 
units of any given sum, they can readily determine tbe 
tax it must bear — ^more readily, as a general thing, than 
by multiplying by the rate. 





Assessor's 


Table 


/or a 


rate q/'.OOe. 




$1 


$.006 


$10 


$.06 


$100 


$0.60 


$1000 


$6. 


2 


.012 


20 


.12 


200 


1.20 


2000 


12. 


8 


.018 


30 


.18 


800 


1.80 


SOOO 


18. 


4 


.024 


40 


.24 


400 


2.40 


4000 


24. 


6 


.030 


50 


.30 


600 


8.00 


6000 


SO. 


6 


.036 


60 


.36 


600 


3.60 


6000 


86. 


n 


.042 


10 


.42 


'^00 


4.20 


7000 


42. 


8 


.048 


80 


.48 


800 


4.80 


8000 


48. 


9 


.054 


90 


.54 


900 


5.40 


9000 


64. 



2. Find by tbe Table what tax B must pay on $7560. 



Opposite $7000' we find $42.00 
" 500 " " 3.00 

" 60 " « 0.36 



Total for $7560, $45.36 Am. 

3. What IS C's tax on $425, and 3 polls, at $1 each ? 
D's, on $900 real estate, $650 personal property ? 
E's, on $2820 real estate, $710 personal, 1 poll ? 

423. If tbe given amonnt to be raised does not inclade tbe expense of coUeeting, 
bow mast we proceed ? Illnstrate tbis in tbe case of Ex. "L—iM, After finding the 
rate as above, what do assessors usually construct ? Show how tbe Table te naed. 
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4. The people of a certain town have to raise a tax of $4656, 
beddes the expense of collecting, which is S^ (see § 423). The 
inventory shows real estate valued at $401250, and personal prop- 
erty at $98750. There are 400 polls, assessed at 75c. each. 

Find the rate an $1, draw out a Table like that on p. 2G2, and 
j&om it determine the tax of the following parties : — 

G, who pays on $3460 and 2 polls. Ans. $32.64. 

H, on $1975 and 4 poUs. 

I, on $2000 real, $800 personal, and 3 polls. 

Jy on $1750 real, $640 personal, and 1 poll. 

5. A tax of $7493.25 is to be raised in a certain village, 
in addition to the expense of collecting, which is 3^. The real 
estate is valued at $497050, the personal property at $120950. 
There is no poll tax. What is the rate? Ans. .0125. 

How much must O pay, on a house and lot valued at $3500, 
fhmiture appraised at ^ of that amount, and a pair of. horses in- 
ventoried at $250 ? Ans, $53,125. 

What is P's tax on $1500 worth of personal property, and an 
equal amount of real estate ? Ans, $87.50. 

At what is Q^s property in the village valued, if his tax is $35 ? 

Ans, $2800. 

At how much are E^s real estate and personal property re- 
spectively valued, if the value of the former is thi*ee times that 
of the latter, and.B's tax is $45 ? 

Ans. Beal estate, $2700 ; personal, $900. 

6. It is voted in a certain town to raise by tax $9250, ex- 
clusive of the collector's commission, which is 5^. The town 
contdns personal property valued at $150220, and real estate 
valued at $639600. Poll tax, 50c. on 518 polls. 

What is the whole amount to be raised? Ans. $9736.84. 

How. much is the collector's commission on the whole? 

What must W pay, on $5225 real estate, $975 personal, and 
6 poUs? • Ans. $76.90. 

If X'i tax is $40.20, and he pays on 6 polls, what is his prop- 
erty valued at ? Ans, $3100. 



2(ii 



CHAPTER XXTII. 

DUTIES. 

426. Datiei^ or Cnitomi, are taxes on floods imported 
irorii foreign countries, levied for the sapport of the Na- 

fioiml <«ov(;rrim<;rjt. 

427. A Cnttom-honfe is an office established by gov- 

vrtittu'hi for th<! collection of duties. A port contaiiung 
li i'MHUntiAunim ih called a Port of Entry. 

428. I)iit.i<>H arc either Specific or Ad Talorem. 

A Speoiflo Duty in a fixed sum imposed on each ton, 
|ioiiim|, yunl, f^allon, <&c., of an imported article, without 
n'pfiml Ut liH coHt. 

All Ad Talorem Duty is a percentage on the cost of an 
Itiiporliwl lirtide, in the country from which it was brought. 
Afi i)tdnrtiTn nieans on tJie value. 

429. All Invoice in a statement in detail of goods ship- 
I»c<l, \\mv irK^aHure or weight, and cost in the currency of 
tiici country from which they were brought. 

430. J before computing duties, certain Allowances, or 
DiuluctioiiH, arc made : — 

TiiiH! irt an allowance for the weight of the box, cask, 
Ac, containing the goods ; Leakage, for waste of liquids 
ini]>orted in casks ; Breakage, for loss of liquids imported 
iu bottles. 

Taro is estimated either at the rate specified in the invoice accompa- 
nying the goods, or according to rates adopted by Act of Congrees, 
diffefing for diflferent articles. 

For Lealcage 2^ is allowed; for Breakage, 10^ on beer, ale, and 
porter, in bottles ; 6 <^ on other liquids, — a dozen " quart " bottles being 
estimated to contain 2| gallons. 

426. What are Daties, or Castoms ?— 427. What is a Onstom-houeo ? What is a 
Port of Entry?— 42a Name the two kinds of duties. What is a Specific Duty? 
WhatiBanAdyaloremDuty?— 429. What is an Invoice ?— 480. Name and define 
the aUoiwanoes made before computing specific duties. How la Tare estimated t 
How much is allowed for Leakage ? How much for leakage t 
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In stead of compntiDg by these fixed rates, the weight of the box, 
ftc, and the amount lost by leakage and breakage, are sometimes ascer- 
tained by actual trial and allowed for accordingly. 

In these allowances, reject a fraction less than ^ ; reckon ^ or more 
as 1. — ^In custom-house computations, aUow 112 lb. to a cwt 

431. Gross Weight is the weight of goods, together 
ynth. that of the box, cask, bag, i&c., containing them. 

Het Weight is the weight of goods after allowances 
have been deducted. 

432. Rules. — ^L To find a specific duty^ deduct allow- 
(tnceSy and mvUiply the number of tons^ pounds^ yards^ 
ffcdlonSy cfec, remmning^ by the duty on one ton^ pound^ 
yard^ gallon, cfec. 

n. To find an ad valorem duty, midtiply the invoice- 
value of the goods by the given rate. 

Duties are required to be paid in gold. 

BXAMPLES FOB PEAOTIOE. 

1. What is the duty on a lot of silks, costing in our currency 
$14056, at 60 ^ ? When gold is at a premium of 40 ^, what sum 
in currency will pay sdd duty ? Lmt am, $11807.04. 

2. Imported 150 casks of raisins, weighing 112 lb. each. The 
tare being 12^^ and the duty 2^ cents a pound, what is the duty 
on the whole in gold? When gold is at 130, what sum in cur- 
rency will pay it? Last ana. $480.48. 

8. Required the duty on 42 barrels of spirits of turpentine, 
containing 81 gallons each, leakage being allowed, and the rate 
being 80 cents per gal. Ans, $382.80. 

4. At 40^ ad valorem, what is the duty on 346 lb. of sewing- 
silk, bought for $12 a pound? 

5. What is the duty on 6 casks of claret, holding 43 gal. each, 
inyoiced at $1 a gal., allowing for leakage, the rate being 60c. a 
gallon ? Ans. $151.80. 

How are these allowances BometimeB determined ? How many pounds are 
allowed to 1 cwt., in cnstom-honse computations ?— 481. What is Qross Weight 1 
What is Net Weight ?-48aL Recite the rales. 

12 
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6. The duty on cassia being 10 cents a poond, wliat must be 
paid on 175 packages of cassia, each weighing 36 Ib^ a tare of % 
being allowed ? 

7. What is the duty on 12 cases of brandy, containing 1 dozen 
bottles each, the nsaal allowance being made {or breakage, and 
the rate being $2.00 a gal. ? Ans, $62. 

8. At 12 cents per 100 lb., what is the dnty on 89 bags of salt, 
averaging 100 lb. gross weight, tare 2^ ? 

9. A merchant imported 10 lihd. of sugar averaging 1185 lb., 
and 8 hhd. of molasses holding 68 gal. each. A tare of 1^ is 
allowed on the sngar, and leakage on the molasses. What is the 
duty on the whole, the rate on the sugar being 2^0. a lb., and on 
the molasses 5c. a gal. ? Ana. $309.85. 



CHAPTER XXVIII. 

EQUATION OF PAYMENTS. 

433. Equation of Payments is the process of finding 
when two or more sums due at different times may be 
paid at once, without loss to debtor or creditor. The 
time for such payment is called the Equated Time. 

Ex. 1. — A owes B $1000, of which $100 is due in 2 
months, $250 in 4 mo., $350 in 6 mo., and $800 in 9 mo. 
If A pays the whole sum at one time, how long a credit 
should he have ? 

The use of $100 for 2 mo. = use of $1 for 100 x 2, or 200 mo. 

" " " $260 for 4 mo. = " " $1 " 260 x 4, or 1000 mo. 

" " " $350 for 6 mo. = « « $1 " 850 x 6, or 2100 mo. 

" " " $300 for 9 mo. = " " $1 " 300 x 9, or2V00mo. 

Hence A is entitled to the use of * 1000) 6000 mo. 

$1 for 6000 mo., or $1000 for AntTemo, 

To^on of that time, or 6 mo. 

433. What is Equation of Payments ? > What is meant by the Equated Time? 
Go through Ex. 1. 
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484. RuLB. — 2b equate two or more payments^ mvUi- 
ply each paj/ment by its time, and divide the autn of the 
jproduets ky the sum of the payments. 

The times of the sereral x)ayments must be in the same denomina- 
tion, and this will be the denomination of the answer. 

Less than j[ day in the answer is rejected ; j[ day or more counts as 1. 

436. If the date is required, reckon the equated time forward from 
the gwen date, 

Ex. 2. — July 9, 1866, C becomes indebted to D for a 
certain sum ; •} is to be paid in 6 months, :^ in 8 mo., and 
the rest in 12 mo. At what date may he equitably pay 

the whole ? 

1x6 = 2 

Use the fractions representing the amounts 1 X 8 = 2 

as in Ex. 1. The equated time being 9 months, j^ x 12 = 5 

payment should be made 9 months from July 9, 2 ) 9 

1866,— that is, April 9, 186Y. "^—-^ ^ 

EXAMPLES FOB. PBAOTIOE. 

1. A merchant has the following snms dae from a customer; 
$300 in 2 mo., $800 in 5 mo., and $400 m 10 mo. Find the 
equated time. Ans, 6 mo. 22 da. 

2. E owes F $1200, $200 of it payahlo in 2 mo., $400 in 6 mo., 
and the rest in 8 mo. What is the eqaated time ? 

8. A trader bought goods, Aug. 1, 1866, to the amount of 
$2400 : for i of the hill he was to pay cash ; i of it he bought on 
6 months' credit, and the rest on 10 months. On what day may 
he equitably pay the whole ? Atis, Feb. 6, 1867. 

Hm cflfth payment most be added with the others, but its {. 1 w n (\ 

product la 0. ^ t ^ " — v 

4. One person owes another a certain sum, \ of which is due 
m 8i mo., i in 4^ mo., i in 5 mo., and the balance in 8 mo. What 
is the equated time ? Am, 5 mo. 7 da. 

6. Jan. 1st, I owe a friend $100 cash; $150, payable Feb. 6; 
and $300, payable April 10. It being leap year, on what day 
may I fairly pay the whole at once ? Ans, Mar. 5. 

The Table on p. 166 will assist in finding the number of days. 
481. Bceite the rule.— 435. If tbe daU is roquircdf what must be done ? 
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6. Equate the following payments : $400 due in 16 days, $600 
in 20 days ; $1000 in 60 days ; $350 in 90 days. 

7. A farmer, on the 1st of March, bought some land for $1000. 
Ho agreed to pay $250 casli ; $250 on the 3d of the following May; 
$250, July 4 ; and $250, Sept. 15. He prefers paying the "whole 
at once ; when should it be ? Ans, June 6. 

Ex. 8. — Suppose $700 to be due in 6 mo. At the ex- 
piration of 3 mo., $100 is paid on account ; and at the 
eiid of 5 mo., $300. How long after the six months ex- 
pire should the balance be allowed to stand, in considera- 
tion of these prepayments ? 

On the principle applied in Ex. 1, tho 1 00 X 3 = 300 

creditor gets the use of what is equiva- 3Q() ^ j _. qqq 

lent to $1 for 600 mo. ; the debtor is, there-* jp-r — — 

fore, also entitled to tbe use of $1 for . *JJ^ ^ * 600 

600 mo., or $300 (the balance) for ^ of 700 — 400 = 300 

600 mo., or 2 mo. 600 -5- 300 = 2 mo. Ans, 

436. Rule. — When partial payments have been made 
on a debt before it is due^ to find how long the balance 
ahould remain unpaid^ muUipli/ each payment by the 
time it was made before faUing due^ and divide the sum 
of these products by the balance. 

9. A person owes $1000, due in 12 mo. At the end of 3 mo. 
he pays $100, and one month afterwards $100. How long be- 
yond the 12 mo. should the balance stand ? A7i>8, 2 mo. 4 da. 

10. $1496.41 is due in 90 days. 84 days before it falls due, 
$500 is paid, and 52 days- after the first payment $502.50. How 
long after the 90 days, before the balance of the debt should be 
paid? Ans, 118 days. 

11. A lent B $200 for 8 months, and on another occasion 
$300 for 6 months. How long should B lend A $800, to balance 
these favors ? Ans. 4i mo. 

12. A credit of 6 mo. on $500, one of 4 mo. on $1000, and one 
of 8 mo. on $400, are equivalent to a credit on how many dollars 
for 12 mo. ? ^^^^^^^^ Arm, $ 850. 

Analyze Ex. 8. — 136. Recite the rule for finding how long a balance should 
stand, when partial payments have been made on a debt before it is due. 
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13. T. Hoe buys goods of G. A. Rand, as follows : — 

1. May 1, bill of $600, on 3 mo. credit. 

2. May 15, " " $800, " 4 rao. " 

3. June 1, " " $500, " 6 mo. v" 

4. June 9, " " $900, for cash. 

Hand agrees to take Hoe's note for the whole, for 30 
days, with interest. When should the note be dated ? 

Here the termd of credit begin at different dates. We must first find 
when each bill falls due, by reckoning forward from its date the term of 
credit 

Term <^ credit. Due. Pajf*U Daye. Product, 

1. 8 mo. from May 1, Aug. 1, $600 x .63 = 31800 

2. 4 mo. from May 15, Sept 10; $800 x 98 = Y8400 
8. 6 mo. from June 1, Dec. 1, $600 x 176 = 87500 
4. Cash payment, June 9, $900 x = 

$2800 197700 

197700 -f- 2800 = 70^. 
Equated IHme^ 71 days. 

Since there is no uniform date to reckon from, as in the former ex- 
amples, we take the earliest date on which a payment falls due, June 9, 
and find the number of days from that time to the date when each pay- 
ment fails due, writing it opposite the payment it belongs to, as in the 
4th column above. Then finding the products and dividing as before, 
we get 71 days for the equated time, which must be reckoned forward 
from the standard date, June 9. 

21 days remaining in June. 

81 " m July. 

71 — 62 = 19. Ans, August 19. 
We might have assumed the latest date at which a payment fell due, 
Dec 1, as a standard, proceeded as above, and reckoned the equated time 
80 found back from that date. The result would have been the same. 
!nie operation may always thus be proved. 

437. Rule. — To equate payments when the terms of 
credit begin at different times, find the dates when the 
seoerail payments become dice. From, the ea/rliest of these 
dates, OjS a standard, reckon the number of days to each 
of the others. Then find the equated time as before, § 434, 
and reckon, it forward from the standard date, 

Ezplaiii Ex. 18. IIow docs this differ from the preceding examples ? Why do 
vre aasnmo the earliest date as a standani ? What other date might have been as- 
sumed ? How may the operation be proved ? — 137. Recite the rale for equating pay- 
ments, when the terms of credit begin at different times. 

H 
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Wc may Bliorton the multiplioation, without materially affecting the 
result, by ngecting Icsd than 50 centd iu any payment, and calling 50 
cents or over, $1. 

IU Bought poods of ParsonB & Co., on different terms of 
credit, to the following ainoants : March 6, $275.50, on. 80 days; 
March 31, $5G0, on 3 months; April 10, $820.10, on 60 days; 
May 3, $515, on 4 months ; May 9, $1225.40, on 6 months. At 
what date may tlio whole bo discharged at once ? Aiu, Ang. U. 

15. Harvey Bolton is indebted to a silk-house for goods bought, 
as follows : — June 1, $842, on 6 months ; June 2, $1500, on i 
months ; Juno 8, $1875.75, on 8 mojiths ; June 4, $400, on 6 
months ; Juno 5, $750, cash. . In stead of paying the items sepa- 
rately when duo, Bolton gives his note, without interest, for the 
wliolo ; for how much should his note be drawn, and when should 
it mature ? Last ans. Sept 19. 

16. Cranston & Miner have sold goods to Henry S. Owens, as 
follows: — Nov. 1, 1805, on 6 months, $1200; Nov. 5, on 4 mo., 
$800; Nov. 80, on 3 mo., $440.96; Dec. 8, on 90 days, $650; 
Dec. 10, on 2 mo., $1120.25; Dec. 24, on 6 mo., $347. Owens 
proposes to diachargo the whole at one payment ; when should it 
be made ? Ans. March 22, lj366. 

17. Sold a customer tho following goods: Aug. 2, 2 dozen 
overcoats, @ $25 each, on 60 days' credit ; Aug. 4, 6 dozen boys' 
sacks, @ $8.50, and 12 dozen boys' pants, @ $5, on 90 days ; Ang. 
5, 4 dozen cassimere pants, @ $12, on 90 days; Aug. 6, 6 dozen 
vests, @ $3.25, on 4 months. When should a note for the whole 
amount, without interest, mature ? Ans, Oct, 29. 

Averas^tng Accoants. 

438. An Aoconnt is a statement of mercantile transac- 
tions, its left side (marked Dr.) being appropriated to 
debits, and its right side (marked Cr.) to credits. The ' 
difference between the sum of the debits and that of the 
credits is the Balance of the Account. 



488. What is an Account ? What is meant by tho Balance of an Acoount ? 



AYEBAGING ACCOUNTS. 
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439. Ayeraging an Aocoont is the process of finding 
the equitable time for the payment of the balance. 

Those accounts only need averaging, in which items occur bearing 
mterest from their date, or from the expiration of their terms of credit 

440. Finding the Cash Balance of an account is find- 
ing what sum will balance the account at any given time, 
interest being allowed on the several items. 

Ex. 1. — Average the following account, supposed to 
be taken from the Ledger of Stephen Stewart : — 



Dr. 



Moses T. Marsh. 



Cr. 



1866 

May 8 
" 12 
« 16 

June 1 



To Merchandise 



u 
<i 
(i 



u 
I« 



$900 
850 
610 
400 



1866 

Apr. 3 
" 10 

May 15 



By Merchandise 



« it 

" Cash 



|200 
400 
600 
450 



Marsh owes Stewart $12 10, as is found by balancing the account 
When is it equitably due ? Or, if Stewart gives his note for the balance, 
when should it be dated ? 

Take the earliest date on either side of the acooimt, April 8, as the 
standard. Then, according to the principle already explained, the inter- 
est on all the debits from this standard date to the times they severally 
fall due Vould equal the interest of $1 for 113870 days (see operation 
below); that on the credits would equal the interest of $1 for 28700 
days. There is, therefore, an excess of interest in favor of the debits, 
equal to the interest of $1 for 85170 days^-or of $1210 (the bidance of 
account, on the debit side) for j^m o^ 86170 days, or 70 days. Hence 
Marsh is entitled to retain the balance he owes, tUl the expiration of 70 
days from the standard date, April 3, — or June 12. 

Debits, 900 x 86 = 31500 Credits, 200 

850 X 89 = 88150 400 

610 X 42 r= 25620 600 

400 X 69 = 23600 450 



X 
X 
X 
X 



0= 

7 = 2800 

14 = 7000 

42 = 18900 



2760 
1550 

Balance, 1210) 



113870 
28700 



1550 



28700 



85170 Excess of debit products. 

Date, June 12. Ans, 



Averaged time, 70 days. 

Had the excess of interest and the balance of account stood on oppo- 
site sides, we should have had to count the 70 days back from the stand- 
ard date. 

489. What is Ayeraging an Account? What accounts need averaging? — 440. 
What is meant by finding the Gash Balance of an account ? Explain Ex. 1. Under 
vhat olrcumstanoos would we have had to count the 70 days badki 
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441. ^ & credit were allowed on each of the merchandise items, v(^ 
should have found when each item became due, and used those dates in 
stead of the dates of the transactions. Thus : — 

Ex. 2. — Average the account presented in Ex. 1, allow- 
ing each merchandise item a credit of 3 months. 

Find when each item falls due. May 16 is the standard date. 

Debits. Gbkdits. 

Due Aug. 8,|900x 86= 76600 Due July 8, $200x49= 9800 

" Aug. 12, 850 X 89= '^5660 " July 10, 400x66 = 22400 

" Aug. 16, 610 X 92 = 66120 " July 17, 600 x 68 = 81600 

" Sept. 1, 400 X 109 = 43600 " May 16 , 460 x = 

2760 261870 1650 ~63700 

1550 63700 

Balance, 12102 188170 Excess of debit products. 

Averaged time, 156 days. Date, Oct. 18. Am. 

442. Cash Balance. — ^What is the cash balance of 
the account presented in Ex. 1, due Aug. 20, allowing 3 
months' credit on each merchandise item, and interest 
at 6^1^? 

We have just found, m Ex. 2, that the balance of $1210 is due Oct 
18. The cash balance on August 20th is therefore the present worth of 
$1210, due Oct 18,— that is m 1 mo. 28 days. This, by § 878, is found 
to be $1198.42. Ans, 

Had the given date of settlement fallen after the averaged date, Oct 
18, we should have added interest to $1210 for the interval 

With Interest Tables, which accountants universally use, the second 
method given in the rule below will be found the more convenient 

From the above examples we derive the following rules : — 

443. Rules. — ^I. To average an account^ take tJie ear- 
liest date on either side as a standard^ and midtiply each 
item hy the number of days between th^ time when itfaUs 
due and tlie standard date. Divide the difference between 
the sum of the debit and that of the credit ^products by the 
balance of the account. The quotient will be the averaged 
time. Reckon this forward from the standard date^ if 
the excess of products is on the same side with the balance 
of account ; if not, backward. 

441. What must wo do when a credit is allowed on the merchandise items? 
Explain Ex. 2.-442. IIow may we find the cash balance of the acconnt presented in 
Ex. 1, due Aag. 20? — 443. Recite the rule for averaging an account. For finding the 
oosh balance. 
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n. To find the cash hdUznce^ average the account^ and. 
if the, given date of settlement falls before the averaged 
time, find the present worth of the balance of account for 
the interval ; if after ^ add interest for the interval. 

Or, find the interest on each item from the dale it falls 
due to the time of settlem^ent / lorite it on the same side 
of the account as its item, if the item faUs due before the 
dale of settlement, — if not, on the opposite side. Find the 
balance of interest, and add it to the balance of the <zc- 
count if the two balances stand on the same side ; if not, 
subtract it. 

3. Average, and find cash balance Mar. 1, 1866, at 7^. 

Dr. Reuben Thompson. Cr. 



1866 

Jan. 2 
Feb. 6 

" 8 
" 10 


To Cash 

" Merch., 60 da. 
" Merch., 3 mo. 
" Merch., 60 da. 


$1200 
1400 
1500 
2000 


1866 

Jan. 10 
" 18 

Feb. 2 
" 6 


ByMercb., 4 mo. 
" Merch., 6 mo. 
" Merch., 3 mo. 
" Merch., 6 mo. 


11000 
1160 
1250 
1300 



J ^ { Balance of acct, $1390, due June 23, 1865. 
^^' i Cash balance, March 1, 1866, $1457.03. 

4. Average, and find cash balance Jan. 1, 1866, at 6^. 
Dr. Albert B. Conner. Cr. 



1866 








1866 








S^t 3 


To Merch., 


3 mo. 


$750 


Oct. 1 


By Merch., 


4 mo. 


$200 


" 20 


" Merch., 


4 mo. 


610 


" 20 


" Cash 




800 


Oct 12 


" Merch., 


4 mo. 


900 


Nov. 6 


" Merch., 


3 mo. 


325 


Nov. 1 


" Merch., 


6 mo. 


220 


" 12 


" Merch., 


6 mo. 


540 


*♦ 10 


" Merch., 


3 mo. 


400 











Ans. \ 



Balance of acct, $1015, due Feb. 10, 1866. 
Cash balance, Jan. 1, 1866, $1008.45. 

Miscellaneous Questions. — Recite the rules relating to Percentage, 
§ 821. Apply these rules to Interest, showing what corresponds to the 
base, and what to the percentage. Show how the rules of Percentage 
apply to Bank Discount. To Commission. To Bankruptcy, in ascer- 
taining the rate of dividend, and in finding each creditor's share. To 
Insurance. To Assessment of Property Taxes, in determining the rate, 
and in finding each individual's tax. To ad valorem Duties. 
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CHAPTER XXIX, 

RATIO. 

444. Batio is the relation that one quantity bears to 
another of the same kind. It is represented by the quo- 
tient arising from dividing one by the other. The ratio 
of 8 to 2 is 4. 

446. Two quantities are necessary to form a ratio; 
these are called its Terms. 

The Antecedent is the first term of a ratio ; the Conse- 
quent, the second. 

446. A ratio is either Direct or Inverse. It is Birecty 
when the antecedent is divided by the consequent ; In- 
verse, when the consequent is divided by the antecedent. 
"When the word ratio is used alone, a direct ratio is meant 

The direct ratio of 8 to 2 is 4. The inverse ratio of 8 to 2 is ^. In 
either case, 8 is the antecedent, and 2 the consequent. 

447. Ratio is expressed in two ways : — 1. By two dots, 
in the form of a colon, between the terms ; as, 8 : 4. 2. In 
the form of a fraction ; as, |. 

The two dots and the fractional line both come from the sign of di- 
vision -f- . When the two dots are used, the line between is omitted ; 
when the fractional line is used, the two dots are omitted. 

8 : 4 is read the ratio of S to 4, 

448. A ratio being expressed by a fraction, of which 
the antecedent is the numerator and the consequent the 
denominator, it follows that the principles which apply 
to the terms of a fraction, § 137, apply also to the terms 
of a ratio. That is. 

Multiplying the antecedent multiplies the ratio^ and 
dividing the antecedent divides the ratio. 

44A. What is Ratio f By what is it represented ? — 44& How many qnantities 
are necessary to form a ratio ? What are they called ? Which is the Antecedent ? 
Which, the Consequent ?— 446. What is the difference between Direct and Inverse 
Ratio? Give an example.— 447. In how many ways is ratio expressed? Describe 
them. What is the origin of the two dots and the fractional line?— 44S. State the 
three principles that apply to multiplying or dividing the terms of a ratia 
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Multiplying the consequent divides the ratiOj and di- 
viding the consequent multiplies t?ie ratio, 

MuUiplying or dividing both terms by the same num- 
ber does not alter the ratio, 

449. Fractions haviDg a common denominator are to 
each other as their namerators. 

T^ : ^% = 7 : 9, or 5. For, as we have just seen, dividing both terms 
of the second ratio, 7 and 9, by the same number, 10, does not alter their 
ratio. — ^The ratio between two fractions that have not a common denomi- 
nator, may be found by reducing them to others that have, and taking 
the ratio of their numerators. 

460. There is no ratio between quantities of different 
kinds ; as, 8 yd. and 4 lb. But a ratio subsists between 
quantities of the same kind, though of different denomi- 
nations. 

Thas, the ratio of 8 yd. (= 24 ft.), to 4 ft. is 6. In such cases, to find 
the raUo, the terms must be brought to the same denomination. 

451. A Simple Batio is one into which but two terms 
enter. A Compoimd Batio is the product of two or more 
simple ratios, the first term being the product of the an- 
tecedents, the second that of the consequents. 

Bmple Ratios, 8 : 4 The ratio compounded of these 

9 : 3 three simple ratios is 

2:6 8x9x2:4x3x6. 

EXEBCISE. 

1. Express the ratio of 27 to 9 ; of 7 to 16; of 43 to 100. 

2. Bead the following ratios : — 



144 : 12 i 

16 : 288 I 

.005 : 100 .7 

240 : .8 f 



i 61b. :121b. 4cwt. :161b. 

i 9gr. :4Jgr. 3mL:20rd. 

f 2 mo. : 7.5 mo. 2 pt. : 16 gal. 

.1 $5: $.001 6qt. :50bu. 

3. Find the value of the above ratios, when direct 

4. Find the value of the above ratios, when inverse. 

'449. What ratio do iWMtioBS baying a common denominator sastain to each 
other f Frore this. Hence, how may the ratio between two fractions that haye nut 
a common denominator be found f — 450i How may we find the ratio between two 
qnantities <^ the same Idnd, bat different denominations!— 451. What is a Sim|^ 
Batio 7 What is a Compound Batio t Giye an example. 
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CHAPTER XXX. 

PROPORTION. 

452. Proportion is an equality of ratios. 

The ratio of 8 to 4 is 2 ; the ratio of 6 to 3 is also 2. Hence th^ 
proportion, 8:4 = 6:3. 

453. Proportion is expressed in two ways : — 1. By the 
sign of equality between the ratios. 2. By four dots, in 
the form of a double colon, between tte ratios. 

8:4 = 6:3) Read, Sisto^asQisioS. 

S: 4k :: 6 :S)' Ovy the ratio of S to 4 eqitala the ratio o/ 6 to 3. 

454. Four quantities forming a proportion are called 
Proportionals. The first two are called the First Coup- 
let ; the last two, the Second Couplet. The first and 
fourth are called the Extremes; the second and third, 
the Means. 

In the proportion 8 : 4 : : 6 : 3, 8 and 4 form the first couplet, 6 and 
3 the second. 8 and 3 are the extremes, 4 and 6 themeans. 

455. Three quantities are in proportion when the 1st 
is to the 2d as the 2d to the 3d. 8 : 4 : : 4 : 2. 

A term so repeated is called a Mean Proportional be- 
tween the other two. 4 is a mean proportional between 
8 and 2. 

456. TJie product of the extremes^ in e^ery proportion^ 
equals the product of the means. Thus, in the last pro- 
portion, 8x2 = 4x4. Hence the following rules : — 

457. Rules. — ^I. To find an extreme, divide the product 
of the means hy the given extreme. 

n. To find a mean, divide the product of the eostremes 
hy the given mean. 

452. What is Proportion f— 458. In how many ways is proportion expressed f 
Describe them.— 454. What are four quantities forming a proportion cidled? What 
ore the first two called T The last two 7 Which are the Extremes f Which, the 
Means f— 455. When are three quantities in proportion 7 What is meant by a Mean 
Proportional f— 456. What principle holds good in every proportion 7—457. Qiye the 
rule for finding an extreme. For finding a mean. 
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Ex. 1. — ^Fiiid the 4th term of the proportion 8 . 4 : : 26 : ? 

Find the product of the means : 4 x 26 = 104. 
Divide by the given extreme : 104 -s- 8 = 13. Ans, 

Ex, 2. — ^Fmdthe 2d term of the proportion 8: ? : : 26 : 13. 

Find the product of the extremes : 8 x 13 = 104. 
Divide by the given mean : 104 -f- 26 = 4. Ans, 
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Complete the following proportions : — 



1. 18 : 64 :: 200 : ? , Ana, 600. 

2. 60 : 90 : : ? : 1.83 

3. i : ? : : 12 : 8 

4. ? : 80 : : J : 1 

5. 3pt. : 12pt. : : 2bu. : ? Ans, 8bu. 

6. 1 qt. : ? : : 1 hr. : 1 da. Arts, 3 pk. 



7. 15 gr. : 1 dr. : : ? : 3 so. 

8. 2cwt. : 201b. ::$16:? 

9. ?;2mi. :: £1 : 4d. 

10. 600 : ? : : 3° : 20' 

11. Ird. lift. ::?:50c. 

12. 450 : 30 ; : 1200 ; ? 



Simple Proportion, or Rule of Tliree. 

458. A Simple Proportion expresses the equality of 
two simple ratios. Simple Proportions may be used to 
solve many questions in which three proportionals are 
given and the fourth is required. 

As three terms are given, the rule for Simple Propor- 
tion is often called the Rule of Three. 

Ex. 1.— If 8 yd. of cloth cost $40, what will 24 yd. cost? 

The terms of a couplet must be of the same kind. Hence, in forming 
a proportion from the above question, as the answer, or fourth term, is 
to be dollars, we take $40 for the third tenn. Then, since 24 yd. will cost 
more than 8 yd., we arrange the other two numbers so as to form an in- 
verse ratio greater than 1, by taking 24, the greater, for the second 
term, and 8, the less, for the iirst. The proportion then sUmds, 

8 yd. : 24 yd. : : $40, the cost of 8 yd. : the cost of 24 yd. 
The 4th term is required ; we find it by Rule 1, § 457. 

24 X 40 = 960 960 -5- 8 = 120 Ans. $120. 

45S. What does it Simple ProportioD express ? To wbat questions do Simple 
Proportions apply? What is the rule often called? Explain Ex. 1.— 459. How 
may cancellation be brought to bear ? — 460. Becite the rule. 
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459. In solving questionfi in Proportion, equal factot^^ 
if there are any, in the Ist and 2d, or 1st and Sdteno^^ 
should be cancelled. Thus, in Ex.' 1 :— 

yd. : ^/l yd. : : $40. 

3 . 

$40 X 3 = $120 Am. 

460. Rule. — 1. Take for the third term tJie numbei^ 
tJhot is of the same hind as the anmoer. Of the two re- 
maining numbers^ make the larger the second tenUy vshen 
from the nature of the question the answer should exceed the 
third term ; when not, make the smaUer the second term. 

2. Ccmcel equal factors in the first and second terms, 
or the first and third. Then muUiply the m^ans together, 
and divide their product by the given extreme. 

The first and second terms must be of the same denomination. If 
the third term is a compound numb^, it must be redneed to the lowest 
denomination it contains, and this will be the denonunation of the answer. 

EXAyPLBS FOB PBAOTIOE. 

1. What cost 8 cords of wood, if 2 cords cost $9 ? Am. $36. 

2. If 25 lb. of coffee cost $4.50, what cost 812 lb. ? Am. $56.16. 

3. If a railroad car goes 17 miles in 45 minntes, how far will it 
go in 5 honrs at the same rate f Ans. 113)^ mL 

4. How long will it take $100 to produce $100 interest, if it 
produces $7 in one year ? 

5. If 15 men can build a wall 12 ft high in 1 wk., how itiany 
will be needed to raise it 20 ft. in the same time ? How long 
would it take 5 men to raise it 20 ft. ? Last ans. 5 wk. 

6. "What cost 9 hats, if 5 hats cost £4 5s. ? Ans. £7 18s. 

7. If 7 tons of coal, of 2000 lb. each, last 3^ months, of 30 days 
each, bow much will be consumed in 3 weeks? 

8. If 9 bu. 2 pk. of wheat make 2 barrels of flour, how many 
bushels will be required to make 13 barrels? 

9. If 5 bu. of potatoes last 8 adults and 2 children 40 days, 
how long, at the same rate, will they last 18 adults and 9 chil- 
dren, each adult consuming as much as 2 children ? Ans. 16 days. 



EXAHPLSS. 270 

.10. How long will ii take a steamboat to move its own length, 
if it goes 16 miles an hour and is 242 feet long? Ans. 11 sec. 

11. How many times its own length will a steamboat move in 
eleven hoars, if it is 242 ft. long and goes 15 miles an honr ? 

12. A reservoir has two pipes that can discharge respectively 
30 gaL and 16 gal. in one minute. How long will they be in dis- 
charging 15 hogsheads ? Ana, 21 min. 

13. If a man can mow 9 acres in 3^ days, of 10 hours each, 
how many such days will it take him to mow 21 acres? 

14. An insolvent debtor owes $7560, and has only $8100 with 
which to make payment. How much should a creditor receive, 
whose claun is $378 ? Ans. $155. 

15. If ^ of a ship is worth $2853, and | of the cargo is worth 
$6080, how much are both ship and cargo worth ? 

16. How many yards of oil-cloth, IJ yd. wide, will be needed 
to cover a certain floor, if 30 yd., f yd. wide, will cover it ? 

17. If the earth moves through 360** in 865i days, how far 
will it inove in a lunar month of 29} days ? Ans, 29^ °. 

Camponnd Proportion, or Double 
Rule of Three. 

461. A Compound Proportion expresses the equality 
of a compound and a simple ratio. 

Compound Proportions are used in solving questions 
that involve two or more simple proportions ; hence this 
rule is often called the Double Rule of Three. 

Eit — If 6 men can mow 30 acres of grass in 6 days, 
working 8 hours each day, how many acres can 4 men 
mow in 9 days, of 10 hours each ? 

As the answer is to be acres, we write 80 acres as the third term. We 
then take the other terms in pairs of the same kind — 6 men and 4 men, 
5 days and 9 days, 8 hours and 10 hours, and form a ratio with each pair 
as if the answer depended on it alone, as in simple proportion. As 4 
men will mow less than 6 men, we take the smalls number for the sec- 

4W. What does a Compound Proportion express? What Is the rule for Com- 
poond Proportion often called ? Why so? Explain the Example. 



6 men : 4 men : : 80 acres Cancelling, 

/> (lays : 9 days k 

8 hr. : 10 br. ^ 
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on(i term of the ratio, 6:4. As in 9 days they can mow more than in 
5 days, we take the greater for the second term, 6:9. As working 10 
hours a day they can mow more than working 8 hoars a day, we toke 
the greater for the second term, 8 : 10. The proportion then stands, 


10 5 

Cancel equal fuctora, and pro- ? $v 

cced as in JSiniplo Proportion. 9 x 6 = 46 acres Aru, 

462. Rule. — 1. Take for tJ^e third term the number 
that is of the same kind as the answer. For the first and 
second terms, form the remaining numbers^ taken in pairs 
of the same kind, into ratios, making the larger number 
the consequent lohen the answer, if it depended solely on 
the couplet in question, should exceed the third term / when 
not, make the smaller t/ie consequent, 

2. Cancel as in Simple Proportion. MuUiply to- 
gether the second and third terms thai remain, and di- 
vide their product by the product of the first terms. 

The first and second terms of each ratio must be brought to the same 
denomination. If the third term is a compound number, it must be re- 
duced to the lowest denomination it contains, and this will b<3 the de- 
nomination of the answer. 
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1. If a person travels 800 miles in 17 days, jonrneying 6 hours 
each day, how many miles will he travel in 15 days, journeying 10 
hours a day ? Am, 441^ ml 

2. What will be the weight of a slab of marble, 8 ft. long, 48 
in. wide, and 5 in. thick, if a slab of the same density 10 ft. long, 
8 ft wide, and 8 in. thick, weighs 400 lb. ? Ans, 1\\\ lb. 

8. K the expenses of a femily of 10 persons amount to $500 in 
28 weeks, how long will $600 support eight persons at the same 
Mto^ Ans, 84iwk. 

4 15 men, working 10 hr. a day, have taken 18 days to build 

■^ 

BedtA the rule tat Oompoond Proportion. What redactions may l»ye to 
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^yd. of stone fence. How many men, working 8 days, of 12 

IwHirs each, will it take to build 480 yd. ? Ans, 30 men. 

6. Kit takes 1200yd. of cloth, f wide, to clothe 600 men, how 

many yards, f wide, will be needed for 960 men? Ans. 3291f yd. 

6. How many pounds of wool will make 150 yd. of cloth, 1 yd. 
wide, if 12 ounces make 2J yd., 6 qr. wide ? 

7. If the wages of 6 men, for 14 days, are $126, what will be 
tbe wages of 9 men, for 16 days? Ana, $216. 

8. If 100 men, m 40 days of 10 hours each, build a wall 80 ft. 
long, 8 ft. high, and 24 in. thick, how many men will it take to 
build a wall 40 ft. long, 6 ft. high, and 4 ft. thick, in 20 days*, 
working 8 hours a day ? Ans, 500 men. 

9. If $400, at 7 J^, in 9 mo., produce $21 interest^ what will be 
the interest on $360, for 8 mo., at 6 ^ ? Ans, $14.40. 

10. From the milk of 30 cows, each furnishing 16 qt. daily, 24 
cheeses of 66 lb. each are made in 36 days ; how many cows, 
giving 4i gaL daily, will be required, to produce, in 30 days, 33 
cheeses of 1 cwt. each ? Ans, 80 cows. 

11. How many persons can be supplied with bread 8 months, 
for $60, when flour is $5 a barrel, if, when it is $7 a barrel, $21 
worth of bread will supply 6 persons 4 months ? Ans, 10. 



CnAPTEIl XXXI. 

ANALYSIS. 

463. AnaljrsiSy in Arithmetic, is the process of arriving 
at a required result, not by formal rules, but by tracing 
out relations and reasoning from what is known to what 
is unknown. We generally reason from the given num- 
ber to 1, and from 1 to the required number. 

The rules in thia book have been in many coses deduced fi-om exam- 
ples solved by Analysis. Analysis 'may also be applied to examples in 
Simple and Compound Proportion, and in Reduction of Currencies, as 
well as to a great variety of -miscellaneous questions. 
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Ex. 1— K 8 yd. of cloth cost $40, what will 24 yd. cost? 

This example has already been solred by Simple Proportion, p. 211. 
By Analysis, we sheuld reason thus : — If 8 yd. oofit $40, 1 yd. will cost 
i of $40, or $5 ; and 24 yd. will cost 24 times $5, or $120. Afw. $120. 

Ex. 2. — If 6 men can mow 80 acres of grass in 6 days, 
working 8 hours each day, how many acres can 4 men 
mow in 9 days, of 10 hours each ? 

This example has already been solved by Gompomid Proportion, p. 2T9. 
By Analysis, we should reason thus : — 

If 6 men, in 6 days, working 8 hr. a day, can mow 80 acres, 

1 man, in 6 days, working 8 hr. a day, ** '* 5 *' 

1 man, in 1 day, working 8 hr. a day, ** , ** 1 ftcro. 

1 man, in 1 day, working 1 hr. a day, " ' " ^ " 

4 men, in 1 day, working 1 hr. a day, " " i ** 

4 men, in 9 days, working 1 hr. a day, " ** I " 

4 men, in 9 days, working 10 hr. a day, " " ^ = 46 acres. Ans, 

EXAMPLES FOB PBAOTIOE. 

Solve the first 8 examples by both Analysis and Simple Pro- 
portion, the next 8 by both Analysis and Gompoond Proportion. 

1. If 12 barrels of cider cost $54, what will 16 barrels cost? 
20 barrels ? 100 barrels ? Mrst ans, $67.60. 

2. How long will it take 2 men to hoe a field of com, if 6 men 
can do it in 7 days ? 

3. How many times will a wheel revolve in going 1 mi. ^fur., 
if it revolves 12 times in going 10 rd. ? Ans, 480 times. 

4. At the rate of $6 for 20 square feet, what will an acre of 
land cost? Ans. $13068. 

5. If a locomotive can run 40 mi. 1 fur. 20 rd. in one hour 
how for can it go in 10 minutes ? 

In stead of reasoning from 1 hr. to 1 min., and from 1 min. to 10 min., we may 
say at once, lOmin. Is J of 1 hour ; therefore in lOmin. it can go J of 40 mi 1 ftur. 
20 rd. 

6. If } of a farm is worth $1860, what is tlie whole worth ? 

7. A person bequeathed $4800, which was -^ of his property, 
to charitable societies. How much was he worth ? 

S» If the freight on 2 cwt. 1 qr. is 22id., at the same rate 
^hat wiU be the freight on 2 T. 14 cwt. ? Ans. £2 6s. 
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9. A miller had to transport 21600 bushels of grain from a 
railroad depot to his mill. In 3 days, 10 horses had removed 7200 
bnshels ; at this rate, how many horses would be required to re- 
move what remained, in 10 days? Ans, 6 horses. 

10. If 2 loads of hay will serve 3 horses 4 weeks, how many 
days will 5 loads serve 6 horses ? Ans, 35 days. 

11. An oblong field 8 rd. wide, 330 ft. long, contains an acre ; 
how wide is a field that is 80 rd. long and contains 5 A. ? 

12. If the freight on 18hhd. of sugar, each weighing 9icwt., 
for a certain distance, costs $51.30, how much, at the same rate, 
will it cost to transpoi;t 32 hogsheads, each weighing lOJ cwt., 
twice that distance ? Ana, $196.80. 

13. How much will 46 men and 24 boys earn in 60 days, if 
the wages of 5 men for 5 days are £7 10s., and the wages of 10 
boys for 10 days are £10 ? Ans. £972. 

14. A garrison of 800 men have food enough to last them 60 
days, allowing each man 2 lb. a day. After 20 days, a detach- 
ment of 200 men leave ; how long will the remaining provisions 
supply the men that remain ? Am, 534 days. 

15. A garrison of 900 men have food enough to last them 40 
days, allowing each man 2 lb. a day. After 10 days, they are re- 
inforced by 300 men, and their allowance is reduced to IJ lb. a 
day ; how long will their supplies then last ? Arts, 80 days. 

f6. A body of 450 men have to march 430 miles. The first 
ten days, marching 6 hours a day, they go 150 miles ; how long 
wiU it take them, marching 8 hours a day at the same rate, to 
complete the distance ? 

17. If a farmer buys 4 cows, at $45 apiece, and pays for them 
with hay, at $18 a ton, how many tons must he give ? Ans, 10. 

18. How many bushels of potatoes, at 80c. a bushel, will it 
take to pay for 12 pair of hose, at 50c. ? 

19. Bought some land, at $4.50 an acre; paid for it with 
270 Od. of wood, valued at $5 a cord. How many acres of land 
were bought? Ans, 300 A. 

20. How much butter, at 30c. a lb., will pay for 2 boxes of tea, 
containing 54 lb. each, at $1.30 a lb. ? 
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21. A can do a piece of work in 3 days, B in 5 days, in 4 
days. In bow many days can they do it, working together ? 

In 1 day, A can do |, B }, C { ; and all tliree can do J + J + i, or SS- If in 1 ^y 
they can do | J, to do |g, or the whole, will require as many days as 47 is contained 
times in 60, or l^g days. Ans, 

22. A can mow a field in 6 days, B in 5, in 4J, D in 3. How 
long will it take all four to do it ? Ans. l^V ^ 

23. A, B, and C, can clear a piece of land in 10 days ; A and 
B can do it in 16 days ; how long will it take ? Ans, 26f da. 

24. The head of a fish is J of its whole length ; its tail is \ of 
its length ; its body is 7 inches. How long is the fish ? 

Head and tail together are i + j^, or t'^, of the whole length. The body, thero' 
fore, is \l - yV or ^, of the whole length. If T inches are t\, i^g^ is | of 7 inches, ot 
1 inch ; and i|, or the whole, is 12 times 1 inch, or 12 inches. Ans, 

25. A person, being asked his age, replied that i of his life had 
been passed in Baltimore, t^ of it in Richmond, and the remainder, 
which was 28 years, in New York ; how old was he ? 

26. At 12 the hour and minute hand of a clock are together j 
when are they next together ? 

In the conrse of 12 hoars, the minnte hand overtakes the honr hand 11 times; 
to overtake it once, therefore, will require ^ of 12 hours, or 1^^ hours. lf\ hours 
past 12 M'ill be 5 min. 5/x sec past 1. Aru, 

27. At what time between 5 and 6 wUl the hour and minute 
hands stand together ? At what time between 8 and 9 ? At what 
time between 10 and 11 ? 

28. A agreed to work for B 60 days, on condition that ho 
should receive $3.20 for every day he worked, and forfeit $1 for 
every day he was idle. At the expiration of the 60 days, he re- 
ceived $129. How many days did he work ? 

Had he worked every day, ho would have received 60 times $8.20, or $192 ; 
therefore ho lost by idleness $192 - $129, or $68. Every day ho was idle, he failed 
to make $8.20 and forfeited $1, thus losing $4.20 ; hence, to lose $68, he must have 
been idle as many days as $420 is contained times in $68, or 15 days. If he was idle 
15 days, he must have worked 60 — 15, or 45 days. Ans. 

29. D contracted to work 30 days for C ; ho was to have $1.75 
for every day he worked, and to forfeit 60c. for every day he was 
idle. If, at the end of the time, D received $43.10, how many 
days was lie idle ? Ana, 4 days. 
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Reduction of Currencies* 

464. Eeduction of Currencies is the process of finding 
what a sum expressed in one currency is equivalent to in 
another. 

465. CoLoxiAL Currencies. — Sterling money was for- 
merly the legal currency of this country. Federal money 
took its place in 1786 ; but the old denominations were 
long retained, and we sometimes still hear the prices of 
articles given in shillings and pence. 

The word shilling does not denote the same value in 
all the states. This is because the colonial paper cur- 
rency in some had depreciated more than in others ; that 
is, the colonial pound, shilling, and penny, were not worth 
BO much in dollars and cents in one state as in another. 



Georoia 
Currency 



.1 '"&^s:r' }*-«i=«i ^^=2iH ^^=^^ 

Nfw Eno ( ^^ ^^^ England, ) 
( and Tennessee, ) 

Penn ( ^° Pennsylvania, ) 
i-ENN. j^g^ Jersey, DelarV 

( ware, Maryland, ) 

XT XT (In New York, Ohio, 

New York 1 Michigan, and N. V 8s. = $1 Is. = 12^0. £1 = $2^ 



Currency. ^ ^^^ Jersey, Delar [ 7s. 6d. = $1 Is. = ISJc. £1 = |2J 



■1 



Currency. | Carolina, 

Ex. — ^What will 2 dozen tumblers cost, at 9d. apiece, 
New England currency ? 

By Analysis : — ^In N. E. currency, 6s. or 72c. = |1 ; hence 9d. is ^ of 
$1. 24 tumblers, at %\ apiece, wiU cost 24 times |^, or $8. Am. $3. 

EXAMPLES FOB PBACTIOE. 

1. At the rate of 9s. a day, New England currency, what will 
be the wages of 4 men, for 10 days ? Ans, $60. 

464. What is Bednction of Currencies? — 466. Why do we sometimes still hear 
the prices of articles named in shillings and pence? How did the word shilling 
come to denote different values in different states? Name the different colonial cor- 
rencies. What was the value of the shilling and pound in each ? 
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2. At Cd. api^^oo, N. Y. cnnrency, what cost 3 dozen pencilal 

3. What co>t 36i ytl. Knon, at 73. Od., Penn. currency? 

4. Reduce £42 Uh^ Georgia cnrrency, to Federal money. 
Reduce £14 2s. 4d. Sum of ans. |242.6i 

5. At IKl. a yanl, New England currency, what will 4 pieces 
of calico, averaging 48 yd. each, cost ? Am, $24. 

466. Foreign Cubrexcibs. — ^The valoes of tbe most 
important monetary units and standard coins of foreign 
countries, in United States money, as set forth by the 
latest proclamation of tbe Secretary of the Treasury, in 
compliance with Act of Congress, are as follows : — 

Hohur of British India, $7,105 
Patacon of Uruguay, 0.949 
Peseta, or pistareen, of ) q ^^^ 

Spain, ) 

Peso of Bogota, ChUi, 0.925 
Peso of Cuba, Porto Rico, 0.912 
Peso of Paraguay, 1.000 



Crown of Denmark, ) 
Norway, Sweden, ( 
Dollar of Bolivia, 
Dollar of Brit. Amer., ) 



$0,268 
0.965 
1.000 



0.918 



Liberia, Sandwich 
Dollar of Centl Amer- ) 
ica, Ecuador, Peru, ] 
Dollar of Chili (new), 0.962 
Dollar of China, 1.040 

Dollar of Hayti, 0.952 

Dollar of Mexico, 0.998 

Doubloon of S. A. (old), 15.503 
Doubloon of Mexico (old), 15.593 
Drachma of Greece, 0.193 

Ducat of Sweden, 2.237 

Florin of Austria, 0.453 

Florin of Netherlands, 0.385 
Florin of the South- 
German States, 
Franc of Belgium, 

France, Switzerland, 
Lira of Italy, 
Mahbub of Tripoli, 
Mark of German Empire, 0.238 
5-mark piece (silver), 0.965 
Milreis of Brazil, 0. 545 

K'dreis of Portugal, 1.084 



0.408 

0.193 

0.193 
0.829 



Peso of U. S. Colombia, 0.918 

0.7773 



1.000 

0.118 
0.043 

4.974 



Peso of Venezuela, 
Peso fuerte of Argen- > 
tine Republic, ^ 

Piaster of Tunis, 
Piaster of Turkey, 
Pound of Egypt, 
Pound sterling of Gr. Br., 4.8665 
Riksdaler of Sweden, 0.273 
Rix-dollar of Austria, 1 .002 
Ruble of Russia, 0.734 

Rupee of India, 0.436 

Shilling (coin) of Gr. Br., 0.225 
Sovereign of Gr. Brit. ) ^^^^ 

(new), J 

Tael of China, 
Thaler of North-Ger- 
man States (new), 
(before 1857), 
Yen of Japan, 

Ex. 1, — ^Reduce 75 German marks to U. S. currency. 

By the Table, 1 mark = $0,238. 
76 marks = 75 times $0,238, or $17.85. Ans, 



\ 



1.610 

0.714 

0.712 
0.997 
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Ex. 2.— Reduce $542 to milreis of Portugal. 

By the Table, 1 milreis = $1,084. 
$642 will equal as many milreis as 1 1.084 is contained times in |542, 
or 600. Am, 600 milreis. 

EXAMPLES FOB PBAOTIOE. 

1. How many dollars equal 1000 francs ? Ans. $198. 

2. Beduce $725 to Austrian florins. An9* 1600 |{} fl. 
8. Af hat is the valae of 6000 pesos of Caba ? Ans, $5550. 
4; How many Canada dollars are 20 eagles worth? Am. $200. 

5. 5 English shillings equal how much in U. S. silver ? 

6. What is the value of 16 half-eagles in florins of the S. Ger- 
man States ? In Turkish piasters ? In rubles ? In pounds sterling ? 

7. Bought some East India goods for 200 rupees ; what did 
they cost in Federal money ? Ans. $87.20. 

8. How many new British sovereigns will be required to pay 
the duty on a lot of cotton hose costing in American currency 
$1544.92, the rate being 81i ^ ad valorem ? Am. 100 sov. 

9. Eeduoe 600 lire of Italy to U. S. money. 



CHAPTER XXXII. 

EXCHAKGE. 

467. Exchange is a method by which a person in one 
place makes payments in another by means of written 
orders, without the transmission of money. 

468. A Bill of Exchange, or Draft, is a written order 
on one party to pay another a certain sum, at sight or 
some specified time. 

469. The parties to the transaction are, the Drawer, or 
Haker, who signs the bill ; the Drawee, to whom it is ad' 

467. What is Exchange ?-463. "^hat Is a Bill of Exchange ?— 469. Name the 
parties to the transaction. 
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dressed ; the Payee, to whom it is ordered to be psdd; 
and the Buyer or Bemitter, who buys or remits it, and 
who may be the payee or not. 

470. When a draft is presented to the drawee, if he 
acknowledges the obligation, he writes the word Accepted, 
with the date and his name, across the face of the bill, and 
thus makes himself responsible for the payment. This is 
called a-ccepting the draft. 

471. -^ 11^ the caso of notes, three days of grace are aUowed for the 
payment of drafts. But in New York, Pennsylvania, Maryland, and some 
other states, it is customary to pay sight drafts on presentation, and of 
course no acceptance is then necessary. — ^As regards protesting and 
the responsibility of endorsers, the same rules apply to drafts as to 
notes, § 861. 

472. Suppose Aaron Brooks, of 6t Louis, owes Cobb k Beming, of 
N. Y., $1000, lie buys of Eugene Ford k Co., bankers in St Louis, a 
draft for flOOO on their correspondents, Gregory & Co., of N. Y., as fol- 
lows : — 

$1000. St, Louis, July 20, 1866. 

Ten days after sighipay to (he order of Aaron Brooks one thou- 
sand doUars, value received, and charge the same to account of 

Eugene Foeid k Co. 
To Messrs, Gregory <i: Co., N, T, 

Brooks endorses this draft, " Pay to the order of Cobb k Deming," 
affixes his signature, and remits it to the latter. They, on its receipt, 
present it to Gregory k Co., who accept it July 2'7th, and pay it thirteen 
days afterwards. — Here, Ford & Co. are the drawers ; Gregory & Co. are 
drawees and also acceptors ; Brooks is payee, endorser, and remitter ; 
Cobb & Deming are holders, as long as they retain the draft in legal pos- 
session. If they desire to pass it before maturity, they endorse it, and 
thus render it negotiable. 

473. When a draft costs its exact face, exchange is 
said to be at par. When it costs more than its face, ex- 
change is said to be aibove par^ at a premium^ or against 
the place where the draft is drawn ; when less, exchange 
is below par^ at a discount^ or in favor of the place 
where the draft is drawn. 

470. What is meant by accepting a draft ?— 471. What is the custom as regard? 
allowing days of grace for the payment of drafts ?— 472. Give the form of a draft, il- 
lustrate its use In making a remittance, and name the parties concerned.— 478. When 
Is exchange said to be at par? When, above par? When, delow par? When 
' against a place, and when in its fator 1 
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Domestic Bills of Exchange. 

474. Domestic, or Inland, Bills of Exchange (common- 
ly called Drafts) are those that are payable in the coun- 
try in which they are drawn. 

476. Operations in Domestic Exchange are similar to 
those in Stocks. 

Ex. 1. — Bought in Louisville a thirty-day draft on 
New York for |300, at J ^ premium. What did it cost ? 

|1, at ^^ premium, cost $1 + 1 .0026 = $1.0025. 
$300 cost 300 times $1.0025, or $300.76. Atis, 

Ex. 2. — ^How large a draft on Milwaukee can a person 
in N. Y. buy for $1000, when exchange is at a discount 
of i per cent? 

$1, at ^ ^ discount, will cost $1 — $ .006 = $ .996. 
For $1000 can be bought a draft for as many dollars as $ .996 is con- 
tained times in $1000, or $1005.03. Ans. 

476. Rules. — ^L To find the cost of a domestic hiUy 
V Tmdtiply the cost ofi $1 at the given rate of premium or 
discount^ by thefa^ce of the bill. 

n. To find the face of a biU that a given sum wiU 
buy^ divide the given sum by the cost of |1. 

EXAMPLES FOB PBAOTIOE. 

1. What is the cost of a sight draft on Mobile for $1800, at 1} 
per cent, premium ? Ans, $1831.50. 

2. How large a draft on Cincinnati can a person in St. Paul 
buy for $2500, when exchange is 2 ^ against St. Paul ? 

8. The course of exchange on Baltimore being i % premium 
for sight, and f ^ discount for sixty days, what must I pay for 
a sight draft on Baltimore for $1000 and a sixty-day draft for 
$750? Ans, $1749.375. 

4. A person living in Portland sold some property in Galveston 
for $10500. Would it be better for him to draw on Galveston for 

474. What are Domestic, or Inland, Bills of Exchansre ?— 47S. To what are oi>erar 
tlons in Domcstjc Exchange similar ? Explain Exs. 1 and 2.-476. Recite the ralc& 

13 
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this amonnt and pay 2 ^ for collection, or to have a draft on Port- 
land bought with said amonnt and remitted, exchange on Portland 
being at a premium of 3 per cent. ? 

Ans. Gain by drawing on Gralveston, $95.83. 

5. B, living in Detroit, holds 100 shares of the Phenix Bank, 

of New York. The bank declares a dividend of 4 <^. B draws for 

lus dividend, and sells the draft at 1 ^ premium. What does be 

realize? Ans. $404. 

Foreign Bills of Exchange. 

477. Foreign Bills of Exdiange are those that are 
dmwn in one country and payable in another. 

478. By a Set of Exchange are meant two or more 
bills of the same date and tenor, only one of which is to 
be paid. They are sent by different mails ; and the ob- 
ject of drawing more than one is to save time in case one 
is lost. 

479. Exchange on England. — Bills of Exchange on 
London are usually drawn at 3 days or 60 days after 
sight, 3 days bills being of course the more valuable. 

480. Exchange on England was formerly quoted at so 
much per 100 of the old par value of the pound. This 
was only |4.44|^, while the intrinsic value of the new sov- 
ereign which represented the pound was $4.8665. The 
balance of trade thus always appeared to be against this 
country ; for, when exchange on England was really at 
par, it was quoted at 109^, or 9^ ^ premium. 

But this fictitious value of the pound has very prop- 
erly been laid aside, and exchange on England is now 
quoted in a much simpler way, by giving the number of 
cents that will buy £1 of exchange. Thus, if £1 of ex- 
change costs $4.90, exchange is quoted at 490. 

477. What aro Foreign Bills of Exchange ?— 478. What is a Bet of Exchange? 
What Is the object of drawing more than one bill? — 179. How are bills of exchange 
on London usually drawn? — 480. How was exchange on England formerly quoted? 
What was the consequenoo ? What is the present mode of quoting it ? 
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Ex. 1. — What is the cost (in gold) of the following 
foreign bill, exchange on England standing at 488 ? 

Exchange foT £260. Boston^ July 24, 1866. 

Sixty days after sight of this First of Exchange 

{Second and Third of the same date and tenor unpaid)* 

pay to the order of J. M, Mosely two hundred and fifty 

pounds sterling^ value received^ with or without further 

advice, 

Wakd & Sunderland. 

To Hamilton Brothers, London, 

Since £1 of exchange costs |4.88, £260 will cost 260 times $4.88, or 
^1220. Am, $1220. 

llad the cost of £260 68. of exchange been required, we should have 
reduced the shillings to the decimal of a pound and multiplied by 260.26. 

Ex. 2. — For what amount will $2942.45 purchase a 

bill on London, when exchange is worth 490 ? 

Since £1 of exchange can be bought for $4.00, as many pounds can 
be bought for $2942.46 as $4.90 is contained times in $2942.46, or £600.6. 
Am, £600 10s. 

481. Exchange on other Countries. — ^Exchange on 
France is quoted at so many centimes to the dollar. A 
centime is -j-^ir ^^ ^ franc. When exchange on Paris is 
quoted at 512, $1 in XJ. S. gold will buy 6 francs 12 cen- 
times of exchange. 

Exchange on other countries is quoted at so many 
cents to some coin taken as a standard : thus, on Amster- 
dam at so many cents to the florin^— on Berlin, Hamburg, 
Bremen, and Frankfort, at so many cents to 4 reichs- 
marks^ or marks of the German Empire. 

In these cases, the cost of a bill, and the face of a bill 
that a given sum will buy, are readily found by Analysis. 

* The Second Bill of the Set would read, "of this Second of Ezchanflre (First and 
Third of the same date and tenor unpaid)^'. The Third would ran, "of this Third 
of Exchange (First and Second, &c)". 

Giye the form of a foreign bill of exchange. Explain Ex. 1. Explain Ex. 2.— 481. 
How is exchange on France qnoted f On Amsterdam ? On the German cities ? 
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Ex. 3. — ^What is the value of a bill on Havre for 1200 
francs, when exchange is 614 ? 

If 6 francs 14 centimes of exchange cost $1, a biU for 1200 firancs 
will cost as many dollars as 6.14 is contained times in 1200. Ans, 
$233.46. 

EXAMPLES FOB PBAOTIOE. 

1. What is the cost, in gold, in N". Y., of a set of exchange on 
Dnblin for £450 10s., exchange bemg 491 ? An8. $2211.956. 

2. "What is the cost, in gold, of a bill on Paris for 7500 francs, 
when exchange is 510? Ans. $1470.59. 

8. When the course of exchange is 75 Jc. to the ruble, what 
will a bill on St. Petersburg for 2400 rubles cost ? 

4. How large a bill on Bremen can be bought for $2000, when 
exchange on that city is 96^^? 

5. Exchange on Liverpool standing at 489J, what will a bill on 
that city for £1500 2s. 6d. cost ? Ans, $7339.36. 

6. A New York merchant, owing a debt in London, can pur- 
chase gold at 114, and with it buy exchange at 485 ; or can remit 
U. S. 10-40's, and sell the same in London at 102f. How low 
must he buy the bonds (for currency), to make a saving by remit- 
ting them in stead of a bill of exchange ? 

Each $1 of bonds transmitted wonld pay as mach of the debt as ($1.0275 x 4.85 x 
1.14W4.8d,— or $1.1678. — ^In currency, invest-ed In exchanfre. If, therefore, the bonds 
can be boaght for less than 116/q'\}, tiiere will be a saving in remitting them. 

Arbitration of Excliaiige. 

482. Arhitration of Exchange is the process of finding 
tlie rate of exchange between two countries, when there 
have been intermediate exchanges through other coun- 
tries. In Arbitration, we use what is called Conjoined 
Proportion or the Chain Rule. 

A merchant, for example, may remit from New York to Hamburg, by 
remitting from New York to London, from London to Paris, from Paris 
to Amsterdam, and from Amsterdam to Hamburg. The rate of this 
Circuitous Exchange, as it is called, will probably diflfer somewhat from 
that of a direct remittance from New York to Hamburg ; to find 
whether it will cost more or less, is the object of Arbitration. 

48Q. What is Arbitration of Exchange ? Give on illustration of Circuitous Ex- 
change.— 488. Recite the Chain Rule. 
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483. Chain Rule. — 1. Write the equivalents by pairs^ 
each with its denominatioji^ on opposite sides of a vertical 
line^ com/mencing on the left with the denomination of the 
required sum^ and on the right with the given sum to he 
remitted; and arranging the terms so that each denomi- 
nation on the right may correspond with the one next he- 
low it on the left. 

2, Cancel common factors on the left and right, and 
divide the product of the remaining terms on the right by 
tJiat of the remaining terms on the left. 

If the terms are properly arranged, the last denomination on the 
right will correspond with the first ou the left. 

Ex. — When exchange at New York on London is at 
489, at London on Paris 27.20 francs to £1, at Paris on 
Amsterdam 9 stivers to 1 franc, and at Amsterdam on 
Hamburg, 12 J stivers to 1 mark, what will it cost to re- 
mit 6000 marks from New York to Hamburg, through 
London, Paris, and Amsterdam ? Would it be better to 
remit thus, or directly from New York to Hamburg, the 
rate being 97^ cents to 4 marks — and how much ? 



$? 
1 mark 
9 stivers 
27.2 francs 

£1 



5000 marks 
12.25 stivers 
1 franc 
£1 
$4.89 



By Circuitous Exchange, 

By Direct Exchange, $.975 x -S^^p^, 

Gain by Direct Exchange, 



Cancelling : 
0000 625 
9 12.25 
3.4 ^t^ 4.89 

625 X 12.26 X 4.89=37439.0625 

8.4x9=30.6 
87439.0625—30.6=1223.498 + 

$1223.50 
1218.76 



$4.75 Ans. 



The relative value of different measures, weights, and goods, may be 
found, on the same principle, by the Chain Rule. 



EXAMPLES FOE PEAOTIOE. 

1. A person in Philadelphia desires to pay £1800 in Liverpool. 

Exchange on Liverpool is 488, on Paris 515. Exchange on Liver- 

I 
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pool in Paris is 25 francs 15 centimes to the pound sterling. Is it 
better for him to remit direct to Liverpool, or by circnitotiB ex- 
change through Paris, and how much ? 

Ana. Gain by direct remittance, $6.29. 

2. A New York merchant orders £1000 due him in London 
to be remitted by the following route : to Hamburg, the course 
of exchange being 20f marks to the pound ; thence to Copen- 
hagen, at 2^ marks to the rix-dollar ; thence to Bordeaux, at 2 
francs 80 centimes to the rix-dollar ; thence to Kew York, at 5 
francs 30 centimes to the dollar. How many dollars did he re- 
ceive? Ana. $4872.12. 

Would he have gained or lost by drawing directly for the 
amount on London, and selling his draft at 487, leaving interest 
out of account ? 

3. If 16 barrels of cider are worth 64 bushels of com, and 15 
bu. of com are worth 2 barrels of flour, and 3 tons of coal are 
worth 4 barrels of flour, and 16 lb. of tea ate worth 2 tons of coal, 
how many pounds of tea are equal in value to 7 barrels of cider I 

Ana. 22f lb. 



CHAPTER XXXIII. 

PARTNERSHIP. 

484. A Partnership is a business association between 
two or more persons, who agree to share the profits or 
losses. Persons so associated are called Partners. 

Capital is money invested in business. 

Different agreements are made between partners as to the division of 
profits. One may contribute the capital, and another his services, and 
.they may divide equally. Or all may contribute capital and labor equally, 
and make an equal division. When different amounts of capital are fur- 
nished, and little or no labor is required, or all contribute equally of 

484 What is a Partnership ? What Is Capital ? What is said about tho divia- 
lon of profits among partners ? 
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tiieir labor, the profit or loss is' usually divided according to the amounts 
of capital furnished. 

486. Casb L — To find edcJi pa/rtner*8 skare^ when they 
furnish capital for the same length of time. 

Ex. 1. — ^A, B, and C, engaged in a speculation. A 
put in 1180, B 1240, C |480. They gained |300 ; what 
was each partner's share ? 

The whole capital employed was $180 + $240 + $480, or $900. Since 
$900 capital gained $800, $1 of capital gained ^jnr o^ $300 ; and A's capi- 
tal of $180 was entitled to \l% B's $240 to M, and C's $480 to %%%, of 
$300. The operation is proved by adding the shares found, and seeing 
whether th^ sum equals the whole gain. 

A's capital, $180 A's share, \l% of $300 = $60 ) 

B's ** 240 B»s " IjJ " " = 80 V Am, 

CTs " 480 C»8 " JtJ « " = 160 ) 

Total capiul, $900 Proof: Gam, $300 

Rule. — Make each partner*s capital the num^ator of 
a fraction^ and the total capital the denominator ; for 
each partner* 8 share^ take his fraction^ thus formed, of 
the whole gain or loss, 

Ex. 2. — ^Two brothers, the one 18 years old and the 
other 21, contribute $468 for the support of a parent, in 
the ratio of their ages. What does each give ? 

This example is analogous 1st 18 ^f of $468 = $216 ) j 

to a question m Partnership. 2d ^ j| of $468 = $252 J ^"*" 

There are in all 18 + 21, or 39, 39 Yams : $468 

parts ; of which one furnishes 
18, the other 21. 

EXAMPLES FOB PBAOTIOE. 

1. The profits of Mason, Dean, & Co., for one year, are $9275. 
Mason contributes $20000 capital ; Dean, $12500 ; and Graham 
(who is the Co.), $4600. "What is each partner's share of the 
profits? Ans, Mason's, $5000 ; Dean's, $3125 ; Graham's, $1150. 

2. A and B buy a house for $2500, A furnishing $1200, B 
$1300. They receive $210 rent ; how should it be divided? 

.3. Ames, Boorraan, & Crane, buy a hotel for $18500, of which 

4S5. What is Case L ? Explain Ex. 1. Kccite tbo rule. Explain Ex. 2. 
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Ames contributes ^000, Boorman $6200, and Orane the rest 
They sell it for $16975, and their exi)enses are $325. How mnch 
of tlie loss must each bear ? Am. A., $800 ; B., $620 ; 0., $430. 

4. Two persons hire a pasture for $30. The first turns in 3 
cows ; the second, 5. How much ought each to pay ? 

5. A, B, 0, D, and E, are to divide $2400 among themselves. 
A. is to have ), B }, f ; D and E are to divide the remainder in 
tlie ratio of 5 to 7. How much should each receive ? 

Last answers : D, $208.33^ ; E, $291.66f . 

6. A person wills to his elder son $1200, to his younger $1000, 
to his daughter $600. But it is found that his whole property is 
worth only $800. How much should each receive ? 

7. X, Y, and Z, embark in a speculation, X fumisMng -} the 
capital, Y f of the remainder, and Z the rest. Their profit is 
$1900, and X is allowed $100 for attending to the business. How 
much does each receive ? Ans. X, $1000 ; Y, $600 ; Z, $300. 

486. Case II. — To find each partner* s share^ when they 
furnish capital for different lengths of time. 

Ex. 1. — Three partners, O, P, and Q, furnished capital 
as follows : O put in $400 for 2 mo. ; P, $300 for 4 mo. ; 
Q, $500 for 3 mo. They gained $350 ; what was the share 
of each ? 

O's $400 for 2 mo. = $800 for 1 mo. 
Fs $300 " 4 mo. = $1200 " 1 mo. 
Q's$500 " 3 mo. = $1600 " Imo. 

The whole capital is therefore equivalent to $3500 for 1 month ; and, 
as put in what is equivalent to $800 for 1 mo., he is entitled to T«p,fti 
of $350, or $80. In like manner, P is entitled to ^\U of $360, or $120 ; 
and Q, to iHS of $360, or $160. 

Rule. — MvUiply each partner* a capital by its time. 
Treat thisprodicct as his capital^ and proceed as in Case L 

Ex. 2. — Three partners were m business for 12 months, 
and cleared $2919. The first had $4000 in the whole 
time. The second put in $5000 three months afler the 
partnership commenced, and three months afterwards 
$3000 more. The third put in $3000 on starting, but with- 

488. What is Case II. ? Explain Ex. 1. Eecitc the rnlc Explain Ex. 3. 
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drew $2000 four months before the partnership expired 
Divide the profit. 

1st $4000 X 12 = 48000 Share, -jA^- of $2919 = $1008. 

2d $6000 X 9 = 45000 
$3000 X 6 = 18000 

68000 Share, -ft^ " " = $1823. 
8d $3000 X 8 = 24000 
$1000 X 4 = 4000 

28000 Share, iVtf " " = $588. 

189000 Proof: $2919. 

EXAMPLES FOB PEAOTIOE. 

1. A and B enter into partnership, A famishing $325 for 6 
months, and B $200 for 8 months. There is a loss of $100 ; 
what is the share of each ? Atis, A, $64.93 ; B, 45.07. 

2. Two partners received $300 for constructing a piece of 
road. The first famished 5 laborers for 9 days ; the second, 7 
laborers for 11 days. What was the share of each ? 

3. Three farmers hired a pasture for $55.50. The first put in 
6 cows for 3 mo. ; the second, 8 cows for 2 mo. ; the third, 10 
cows for 4 mo. What must each pay ? 

4. For the transportation of some flour 93 miles, I have to 
pay $116.25. A carried 50 bar. 70 miles ; B, 10 bar. 93 miles; 0, 
40 bar. 53 miles ; D, 50 bar. 23 miles ; E, 40 bar. 40 miles. How 
much must I pay each ? Ans, A, $43.75, &o, 

5. A, B, and 0, began business Jan. 1 with $650, furnished by 
A ; April 1, B put in $500 ; July 1, put in $450. The profit 
for the year was $375 ; divide it. Ana, A, $195, &c. 

6. D, E, and F, were interested in a coal mine, and cleared 
the first year $3285. D had $10000 invested for 9 mo., when ho 
withdrew half of that sum ; E put in $20000, 2 mo. after the part- 
nership was formed ; and F put in $12000, 5 mo. before it expired. 
Divide the profit. Am. D, $945 ; E, $1800 ; F, $540. 

7. Two partners, G and H, cleared in 6 mo. $2150. G's capi- 
tal at first was to H's as 2 to 1. After 2 months, G withdrew i 
of his capital, and H J of his. Divide the profit. 

Am. G, $1400 ; II, $750. 
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CHAPTER XXXIV. 

ALLIGATION. 

487. Alligation is the process of solving questions as 
to the mixing of ingredients of different values. There 
are two kinds of Alligation, Medial and Alternate. 

AUigaiion means connecting^ and the process is so caUed from (xm- 
nect'mg or linking the prices of the ingredients together, as shown in §490. 

Alligation Medial. 

488. Alligation Medial is the process of finding the 
average value of a mixture, when the value and quantity 
of each ingredient are known. 

Ex. 1. — ^A grocer mixes 70 lb. of tea worth $1 a lb., 
100 lb. worth $1.25, and 30 lb. worth $1.50. What is a 
pound of the mixture worth ? 

70 lb., at $1, are worth $Y0 ; 100 lb., at To y 1 — To 

$1.25, are worth f 126 ; 301b., at $1.60, are inn C i OK Z iok 

worth $46. The whole mixture, therefore, is ^"J: ^ t'^^ " ^f ^ 

worth $70 + $125 + $46, or $240 ; and it con- ^ ^ ^'^^ — J^ 

tains 70 + 100 + 80 lb., or 200 lb. If 2001b. 200) 240 

are worth $240, 1 lb. is worth j^ of $240, or ^w* $1 20 

$1.20. Ans, ' ' 

489. Rule. — Divide the total value of the ingredients 
hy the sum of the quantities. 

If an ingredient is put in that costs nothing (as water, diaff ), its 
quantity must be added in with the rest, though its value is 0. 

The principle of this rule applies to many questions that inyolve the 
finding of an average, besides those relating to values or prices. 

EXAMPLES FOB PBAOTIOE. 

1. A liqnor-merchant mixes 82 gal. of wine at $1.60 a gallon, 
15 gal. at $2.40, 45 gal. at $1.92, and 8 gal. at $6.80. What is the 
value of a gallon of the mixture ? Ana, $2,008. 

2. If a ship sails 5 knots an hour for 3 hours, 7" knots for 6 
hours, and 8 knots for 4 hours, what is her average rate per hour ? 

487. What Is Alligation? Name the two kinds of Alligation. Why is the pro- 
cess so ealled ?— 488. What is Alligation Medial ? Explain Ex. 1. Becite the rule. 



s 
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3. A dishonest grocer mixed 3 lb. of sand with 10 lb. of sagar 
■ worth 12c., 201b. worth 14c., and 301b. worth 16c. What did 

the mixture cost him per poimd ? Ans. 13J}c. 

4. A goldsmith melts together 11 oz. of gold 23 carats fine, 
8 oz. 21 carats fine, 10 oz. of pure gold, and 2 lb. of alloy. How 
many carats fine is the mixture? Ans, 12|4 carats. 

A carat 1b ^, ; that Is, gold 21 carats fine is H P^ve metaL 

5. K 4 dozen eggs are bought at 18f cents a dozen, 6 dozen at 
21 cents, 3) dozen at 24c., and 5) dozen at 25c., what is the aver- 
age cost per dozen ? Ana, 22^c. 

6. A dairyman owning 30 cows finds, at a certain milking, that 
6 give 12 qt. each, 8 give lOJ qt., 10 give 9i qt., and the rest 8 qt. 
apiece. What is the average ? 

, 7. If a farmer mixes 10 bu. of com, worth 80 cents a bushel, 
20 bu. worth 85c., 25 bu. worth 90c., and 20 bu. worth 95c., what 
is the mixture worth per bushel ? Ana. 88 |c. 

Alligation Alternate. 

490. AUigation Alternate is the process of finding the 
quantities to be taken of t^vo or more ingredients, of 
given values, to make a mixture of given value. 

Ex. 1, — ^In what relative quantities must coflTees worth 
15, 16, 20, and 21 cents a pound, be taken, to make a 
mixture worth 19 cents a pound ? 

It is clear that the gains and losses on the several ingredients, as 
compared with the mean value, must balance. Hence we consider a 
price less than the mean with one greater, — 16c. with 21c. On every 
pound put in at 15c. and sold in the mixture for 19c., there is a gain of 
4c. ; and on every pound put in at 21c. and sold for 19c., there is a loss 
of 2c. Therefore, as the giun and loss on equal quantities of these two 
kinds are as 4 to 2, we must take quantities that are to each other as 2 
to 4. In like manner, comparing 1 lb. at 16c., and 1 lb. at 20c., we find 
that there is a gdn of 3c. against a loss of Ic. ; hence the quantities taken 
must be as 1 to 3. The relative quantities, therefore, are 2 lb. at 16c., 
1 lb. at 16c., 3 lb. at 20c., and 4 lb. at 21c. Ans, 

The brief mode of performing this operation 
IS to link the values in pairs, one less than the 
mean with one greater, to take the diflference be- ^^ 
tween the mean and each value, and write it oppo- 
site the value with which it is linked. 



ri5— 

16-| 
20 -J 
21 — 



2 

1 
8 

4 
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IS 1 

The terms may be linked differently, provided 



16-^,2 
20-J 4 
21 '3 



one less than the mean is connected with one 19 

greater ; the answers, of course, differ, according to 

the linking. As these answers show merely the rda- 

Uve quantities, we may multiply or divide the numbers by any common 

multiplier or divisor, and thus produce an infinite variety of answers. 

Alligation Alternate is proved by Alligation MediaL Thus : — 

Proof of Ist atistcer. ■ Proof of 2d answer, 

2 lb., at 16c. = 80c. 1 lb., at 16c = 16c. 

1 " " 16c. = 16c. 2 " " 16c. = 82c. 

8 " " 20c. = 60c. 4 " " 20c = 80c 

J^ " " 21c = 84c _3 " " 21c = 63c 

10 lb. cost $1.90, or 1 lb. 19c 10 lb. cost $1.90, or 1 lb. 19c 

Ex. 2. — ^A grocer, having 10 lb. of coffee worth 15c. a 
pound, wishes to mix it with other kinds worth 16, 20, 
and 21c., to make a mixture worth 19c. a pound. How 
many pounds of each must he take ? 

In Ex. 1, we found the relative quantities of these coffees for a mix- 
ture worth 19 cents to be 2, 1, 8, 4, or 1, 2, 4, 3. 

Looking at the first answer, we find that the ratio of 10, the 

given quantity of 16- 
2 X 5 = lOlb.] cent coffee to 2, its 1 x 10 = 10 lb. 
1x6= 51b. I . difference, is 6; there- 2 X 10 = 201b. 

3 X 5 = 15 lb. I ^'^' fore we multiply the 4 x 10 = 40 lb. 

4 X 5 = 20 lb. J numbers throughout 8 X 10 = 30 lb. 

^ by 5. 

In the 2d answer, the ratio is 10 to 1 ; therefore we multiply by 10. 

Ex. 3. — ^A grocer, having coffees worth respectively 

15, 16, 20, and 21 cents, wishes to make with them a 

mixture of 80 lb., worth 19c. a pound. How many 

pounds of each kind must he use ? 

In Ex. 1, we found the relative quantities to be 2, 1, 8, 4 lb., or 

1, 2, 4, 8 lb., — ^in either 



Ans, 



2 X 8 = 161b. 1 
1x8= 81b. 
3x8 = 241b. 
4 X 8 = 32 lb. 



Ans. 



case making a total of 1x8= 8 lb. ' 

101b. For a mixture 2 X 8 = 161b. 

Ana, of 80 lb., therefore, he 4 x 8 = 32 lb. 

must take 8 times as 3 ^^ g ._ 24 15, 
much of each. 

490. What is Alligation Alternate ? Explain Ex. 1. What is the brief mode of 
performing the operation ? How may diflferent answers be obtained ? How is Alli- 
gation Alternate proved ? Explain Ex. 2. Kxplain Ex 3. Ecclte the rule. 
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491. Rule. — 1. Write the values in a column^ and 
the mean value on the left. Link each value leas than 
the mean with one greater^ and each greater with one less. 
Write the difference between the mean and ea^h value^ op- 
posite the value it is linked with. These differences are 
the relative quantities of the ingredients taken in the 
order in which their values stand. 

2. If the quantity of one ingredient is given, to find the 
corresponding quantities of the others, multiply their dif- 
ferences by the ratio of the given quantity to the differ- 
ence of the ingredient it represents. 

3. Jf the quantity of the mixture is given^ to find the 
quantity of the ingredients, multiply their differences by tlve 
ratio of the given quantity to the sum of the differences. 

Ex. 4. A liquor-dealer wishes to mix three kinds of 
whiskey worth respectively $3.25, $3.60, and |3.75 a gal- 
lon, with water, so as to make a mixture worth |3, What 
parts of each must he take ? 

We represent the water by 0. As there are three values greater than 
the mean and but one less, we have to link the three with the one. There 

will, therefore, be three 
3^ differences opposite the 

g* 0, and their sum will rep- 

q* resent the relative quan- 

'rr I K % OK IK *^^ ^^ water. Arvi. ^ gal. 



3. 



r3.r5— 

8.50 — 
1 3.25-, 

I 0-i 



of each kind of whiskey, 
and l^gal. of water. 

EXAMPLBS FOB PBAOTIOB. 

1. In what proportions must gold, 12, 16, 17, and 22 carats 
5ne, be taken, to make a compound 18 carats fine ? 20 carats fine ? 
I6i carats fine ? First am. 4, 4, 4, 9. 

2. A merchant wishes to mix 90 lb. of sugar, worth lOJc, with 
three other kinds, worth 10, 12, and 14 cents, respectively. How 
many pounds of each must he use, that the compound may be 
worth lie. ? 121c. ? 13c. ? 

^. ( 270 lb. at 10c. ; 46 lb. at 12c. ; 90 lb. at 14c. . 

^^* «w«- -j Qj.^ 3Qi|j ^^ jQ^^ . gQiij ^ ^2c. ; 151b. at 14c. 
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8i How many pounds of spices, worth respectively 80, iO, and 
50c. a pound, must be mixed with 20 lb. worth 80e. a pound, to 
form a mixture worth 60c. a pound ? Worth 75 cents ? Worth 
45 cents ? Fint aiu. 6} lb. of eacK 

4. A man having 40 bu. of oats that cost him $22, wishes to 
mix them with two other kinds worth respectively 50 and 65c 
How much of each kind must he take, to form a mixture worth 
60c. a bushel ? Ana. 40 bu. at' 50c. ; 120 bu. at 65& 

5. B, having a contract to furnish 442 lb. of tea worth $1.40 & 
lb., wishes to make a mixture, of the required value, out of four 
kinds, worth respectively $1, $1.10, $1.45, and $1.50. How many 
pounds of each must he take ? 

Am. 52 lb. at $1, 26 lb. at $1.10, 156 lb. at $1.45, 208 lb. at $1.50. 

6. In what proportions must water, and two kinds of mm 
worth $2^ and $3 a gallou, be mixed, to form a compound of 40 
gallons, worth $2 a gallon ? 

7. A news-agent sold 198 newspapers, at an average price of 
7 cents apiece. How many must he have sold at 3c., 4c., 5c., 6c, 
and 10c. ? Ana. 27 at 3o., &c 



CHAPTER XXXV. 

INVOLUTION. 

492. InyolutioiL is the process of multiplying a number 
by itself. The product is called a Power of the number 
multiplied. 

2x2 = 4. This process is Involulion ; 4 is a power of 2. 

493. Powers are distinguished as First, Second, Third, 
Fourth, ifcc, according to the times that the given num- 
ber is taken as a factor. 

They are indicated hj a figure, called an Index (plural, 
indices) or Exponent^ placed above the number at the 
right ; as, 2", 2*, 2*. 

492. What is InvolatioQ ? What is the prodnct obtained by Involatioii called? 
Qive an example.— 498. How are powers diatingoished ? How are they IndiGated ? 



INVOLUnOK. 303 

494. The First Power is the number itself; its index 
is never written. The Second Ppwer is also called the 
Square, and the Third Power the Cube. 

First power of 2, 2 

Second power, or Square, 2^ = 2 x 2 = 4 

Third power, or Cube, 2' = 2x2x2 = 8 

fourth power, 2* = 2 x 2 x 2 x 2 = 16,-&a 

496. RxjLE. — To involve a number^ multiply it by it- 
self as many timeSy less 1, as there are units in the index 
o/ the power required. 

8x3 = 9. There is one multiplication, though 8 is used as a factor 
twice^ and 9 is the second power. 

496. ^ stead of multiplying by the ori^nal number each time, powers 
already found may be used as multipliers. Thus, for the Vth power, the 
4th may be multiplied by the 8d. But observe that the resulting power 
wiU be that denoted by the sum of the indices of the midtipliers, not their 

PBODUCT. 

EXAMPLES FOB PBAOTIOE. 

1. Give the squares and cubes of the numbers from 1 to 12, 

2. Fmd the 4th power of f . Of 4.6. Ans. y^f^ ; 447.7456. 

3. Square 89. Cube 221. Involve . 25 to the 5th power. 

4. Find the value of the following indicated powers :—3« ; 14^ ; 
8^; 7.2^ .01*; (if] (f)*; V\ JSh/rnqfana. 71966.28747501. 



CHAPTER XXXVI. 

EVOLUTION. 

497. Evolution is the process of resolving a number 
into two or more equal factors. One of these equal fac- 
tors is called a Boot of the number resolved. 

4 = 2x2. This process is Evolution ; 2 is a root of 4. 

494. Wliat is the First Power of a number f What is Che Second Power also 
called? The Third Power? — 196. Recite the role for Involation.— 49& What may 
be done, in finding the higher powers ? Whait caution is given ?— 497. What is 
Eroiution ? 
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ErolaUon is the opposite of InTtdution. In the latter, m root b ^rei 
and a power required ; in the former, a pover is gifco and a root reqmred. 

498. Roots take their Dames, Square Root, Cube Bo(^ 
Fourth Root, Fifth Root, ^fcc, from those of the corre- 
»|K>nding [K)wer8. 

Roots arc indicated by a character. called the Badicil 
Sign, v', placed before the number whose root is to be 
extracted. 

The Index of a root is a figure placed above the radi- 
cal sign at the left, to denote what root is to be taken,— 
that is, into how many equal factors the number is to be 
resolved. To express the square root, the radical sign is 
used without any index. 

y 4, read tqtiare root o/4, = 2, since 2x2 = 4. 

^8, " cube root o/8, =2, "2x2x2 = 8. 

^ 1<J, " fourth r«rfo/16, = 2, *• 2x2x2x2 = 16. 

The most important operations in Evolution are the 
extraction of the Square and the Cube Root. 

f^qnare Root. 

499. Extracting the square root of a number is resolv- 
ing it into two equal fiictors ; as, 4 = 2 x 2. 

500. Taking the smallest and the greatest number that 
can be expressed by one figure, by two, three, and four 
figures, let us see how the number of figures they contain 
compares Ti-ith the number of figures in their squares: — 

Boots, 1 9 10 99 i 100 999 1 1000 9999 

Spiarct, I 81 1 00 9801 \ I'OO'OO 99*8001 ; I'OO'OOOO 99'98'00'01 

We find from these examples that, (^ «pc ^eparaie a 
square into periods of two figures each^ commencing at 
the right^ there will he as many figures in the square root 
as there are periods in the square, — counting the left-hand 
figure, if there is but one, as a period. 



Of -rnhMt Is Erohxtkm tSie opposite? — tSl^ From what do roots take tiieir 
? How are roots indicated? What is tbe Index of a looc? Hov is tte 
root expressed? What are the most important operatioRS la ETolntfaB?^ 

What is meant br extractia? llie square root of a nnmVr ? — 5ML Hov can v« 
'*B a aqaazv, the aamL^jr <»f flgiues its sqcare root ooBtaias? 



SQITABB BOOT. 805 

601. We derive the method of iextracting the square 
root from the opposite operation of squaring. Square 
25, regarding it as composed of 2 tens (20) and 5 units. 

26 = 20 +6 20'» = 400 25 

20+5 20 X 5 = 100 25 

Multiplying by 20, 20* + (20 x 6) 2 x 100 = 200 125 

Multiplying by 5, (20 X 5) + 5' 6^= 25 60 

Adding partial products, 20^* + 2 (20 X 5) + 6" = 25 squared ="626 625 

Hence, The square of a number composed of tens and 
units ^ equals the square of the tens, plus twice the product 
of the tens and units, plus the square of the units, 

602. "Now reverse the process. Find the sq. root of 625. 

According to § 500, we separate 625 into periods of two figures each, 
beginning at the right (6' 25), and find that the root will contain two 
figures, — a tens' and a units^ figure. 

According to § 601, 625 must equal the square of the tens in its root, 
plus twice the product of the tens and units, plus the square of the imits. 
The square of the tern must be found in the left-hand period, 6(00). The 
greatest number whose square is less than 6 is 2, which we place on the 
right as the tens* figure of the root. 2 tens r'()k roK 

(20) squared = 4 hundreds, which we sub- J ^^ v^^ 

tract from the 6 hundreds. Bringing down _ 

the remaining period, we have 225, which 20 X 2 = 40) 225 

must equal twice the proditct of the tens (40 X b) ■{■ ^"^ ==. 225 
and unitSy plus the square of the units. 

Hence, to find the imits* figure of the root, we divide 225 by twice 
the tens, or 40. The quotient is 5, which we place in the root as its 
units* figure. Then, twice the product of the tens and units, plus the 
square of the units = twice 20 x 5, plus 26 = 225. Placing this under 
the dividend 225, and subtracting, we have no remainder. 

6 '25 (25 ^ practice, we write twice the tens' figure (4) on 

4 the left as a trial divisor, and complete it by annexing 

.f. a^f, the units* figure of the root. Multiplying this com- 

ooK P^®*^ divisor by the units* figure, we have the same 

f?5 result, 225. 

603. Rule. — 1. Separate the given number into periods 
of two figures each, beginning at the units^ plaice. 

2. I^md the greatest number whose square is contained 
in the left-hand period, and place it on the right as the first 



501. Whence do we derive the method of extracting the square root ? Square 
25, regarding it as composed of 2 tens and 5 onits.^ What principle is deduced from 
this example ? — 502. Reverse the process ; extract the square root of 625, explain- 
lag the steps. — 503. Keclte the rule for the extraction of the square root. 
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root figure. Suhtrcut its square from the first period^ mi 
to the remainder annex the second period /or a dividend, 

3. Double the root already found, and, placing U on 
the left as a trial divisor^ find how many times it is cofnr 
tained in the dividend with its kist figure omitted. Annex 
the quotient to the root already found and to the trial dir 
visor. Multiply the divisor thus completed by the last root 
figure, subtract, and bring down the next period as before. 

4. To the last complete divisor add the last root figure 
for a new trial divisor, and proceed as before till the 
periods are exhausted. 

If any trial divisor is not contained in the dividend with its last figure 
omitted, annex to the root already found and to the trial divisor, bring 
down the next period, and find how many times it is then contain^ 

If, on multiplying a complete divisor by the last root figure, the 
product is greater t£in the dividend, the last root figure must be dimin- 
ished, and the figure annexed to the trial divisor changed accordingly. 

If, when all the periods have been brought down, there is still a 
rcmunder, periods of decimal dphers may be supplied and the operation 
continued. The root figures corresponding to the decimal periods will 
be decimals. 

604. To point off a decunal for the gx. 2.— Find the square 
extraction of the square root, commence ricojirt-i^ 

at the decimal point and go to the right, root 01 1524.1216, 
completing the last period, if necessary, 15'24.12'16 (39.04 

by annexing a cipher. Root figures g * 

resulting from decimal periods are always — - 

dedmals. 69 624 

621 

505. To find the root of a common hq(\a — 5*1 oi a 
fraction, reduce it to its lowest terms, '°"* oioift 
and extract the root of its numerator and "•'•^^^ 
denominator separately, if they have ex- 
act roots. If not, reduce the fraction to a decimal, and extract its root, 
carrying the operation as far as may be required. Reduce a mixed num- 
ber to an improper fraction, and proceed as just directed. 

506. To prove the operation, square the root found, and see whether 
the result equals the given number. 

If any trial divisor is not contained in the dividend with its last figure omitted, 
what must be done ? Under what circumstances must a root figure be diminished ? 
I^ when all the periods have been brought down, there is still a remainder, what 
may be done ?— 504. IIow is a decimal pointed off for the extraction of the square 
root ? What root figures are always decimals ? — 605. How is the square root of 
a common fraction found ? Uow is the square root of a mixed number found ? — IIo v 
is the operation proved ? 
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**S EXAMPLES FOB PBAOTIOE. 

1. What is the square root of 100180081 ? Ans. 10009. 

2. What is the square root of 12821 ? Of 53824 ? Of 11890625 ? 
Of 16064064 ? Of 8600 ? &am of ans. 7786. 

'. 8. Find the square root of 4489. Of 581441. Of 16988668041. 

i Of 11019960576. Of 61917864224. ^m of ans. 484925. 

" 4. Extract the square root of 6.5536. Of .00890625. Of 

' .0011948986. Of 60.481729. Sum of ans. 10.48406. 

5. Find the square root of f|f . Of 4fi. Of 4^. Of J|- Of 

ifiH. Of iff. ^7w. t, 2i, 2.027 +, &c. 

Applications of Squaee Root. 

fi07* The areas (§ 252) of similar figures are to each 
other as the squares of their like dimensions. The areas 
of two circles whose diameters are 3 and 4 feet, are to 
each other as 3' to 4', or 9 to 16. 

608. When the area of a square is known, extract its 
square root, to find one of the sides. The answer will be 
in the denomination of linear measure that corresponds 
to the denomination of the area. A square field containing 
49 square rods will be 7 (\/49) linear rods oh each side. 

509. A Rectangle is a four-sided figure e r 

whose angles are all right angles ; as, E F 
GIL 

510. A Triangle is a figure bounded by three straight 
lines. 

n 

511. A Right-angled Triangle is a triangle 
that contains a right angle ; as, A B C. 

The Hypothenuse of a right-angled tiian- 
gle is the side opposite the right angle ; as, 
A C. Of the two shorter sides, the one on which the 
triangle stands (as A B) is called the Base, and the other 
(as B C) the Perpendicular. 

507. What principle is laid down respecting the areas of similar figures ?— 608L 
How is the side of a square found from its area ?— 509. What is a Bectangle ?— 5ia 
What is a Triangle ?— 511. What is a Eight-angled Triangle ? What is the Hypoth- 
enuse of a right-angled triangle ? What is the Base ? What is the Perpendicular f 
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EVOLUTION". 



612. It is sliown, in Geometry, that the square on the 
hypotJienuse equals the sum of the 
squares on the other two sides. 

This principle is illustrated by the fig- 
ure on the right. The small squares are 
all equal ; it will be seen that the square 
of the hypothenuse contains 25, that of 
the base 16, that of the perpendicular 9. 
25 = 16 + 9. Hence these 

Rules. — I. The two shorter 
sides being given^ to find the hy- 
pothenuse, add their squares and 
extract the square root of the sum. 

II. The hypothenuse and one of the shorter sides being 
given, to find the other, subtract the square of the given 
side from that of the hypothenuse, and eostract the square 
root of the remainder, 

Ex. — ^A liberty pole was broken 30 feet from the top, 
and the upper piece, falling over, struck the ground 18 
fl. fi-om the lower extremity. How high was the pole ? 



B 

^^^ ^^— M^MB 
^— -^M ..... 

•■W ^^_ ^^BM 



A right-angled triangle was formed, the 
broken part being the hypothenuse, the upright 
part the perpendicular, and the distance from 
the point where the top struck the ground to 
the foot of the pole the base. Applying Rule 
IL, we find the perpendicular, or upright piece ; 
which, added to the part broken off, gives the whole length. 



80«— 18' = 676 
y 676 = 24 
24 + 30 = 64 

Ana, 54 ft. 



EXAMPLES FOR PRACTICE. 



1. A flag-staff 36 ft. high was broken J of the way up. How 
far from its foot did the top strike the ground? Ans. 20.7 ft. + 

2. If a ladder 35 ft. long is placed 21 ft. fiponi the base of a 
rock, how high up the rock will it reach ? Ana, 28 ft 

3. A rope 45 ft. long, attached to the top of a house, extended 
to a log 36 ft. from its base. How high was the house ? 

4. Two persons start from the same place, and go, the one do^ 

- - -* 

512. What docs the square on the hypotbennse equal ? IIow Is this principla 
illustrated? Becite the rule for flD<1iiig the hypothenuse. Becitc the rule f(uf find- 
log the base or perpendicular. Explain the example. 
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Dorth 80 miles, the other due west 60 miles. How far apart aro 
they? 

5. What is the side of a square whose area is 121 square feet. 

6. What is the distance between two opposite comers of a lot 
60 feet by 50 feet? Ans. 70.7 ft. + 

7. What is the distance between two opposite corners of a 
square whose area is 900 square feet? Ans. 42.426 ft. + 

8. What is the distance between two opposite comers of a 
rectangle 15 rods long by 20 rods wide? 

9. What distance will I save by walking directly across, from 
one comer of a plantation a mile square to the opposite comer, 
in stead of following the two sides? Ans. 187.452 rd. 

10. A person lays out two circular plots, one containing 9 times 
as much land as the other. How do their diameters compare? 

Cabe Root. 

613. Extracting the cube root of a number is resolving 
it into three equal factors ; as, 8 = 2 x 2 x 2. 

514. Taking the smallest and the greatest number 
that can be expressed by one figure, by two and three 
figures, let us see how the number of figures they contain 
compares with the number of figures in the cubes : — 



Boots^ 1 9 
Cubes^ 1 729 



10 99 

I'OOO 970'299 



100 999 

I'OOO'OOO 997'002'999 



We find from these examples that, if we separate a 
cube into periods of three figures ea/ch^ commencing at the 
right^ there ^wiU he as many figures in the cube root as 
there are periods in the cube, — counting the left-hand figure 
or figures^ if there are but one or twOy as a period, 

615. We derive the method of extracting the cube 
root from the opposite operation of cubing. Cube 25, 
regarding it as composed of 2 tens (20) and 5 units. 

518. What is meant by extracting the cabe root of a number?— 514. ITow can 
we find, from a cube, the number of figures its cube root contains ?— 515. Whence 
do we derive the method of extracting the cube root? Cube 20 + 5. 
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EVOLUTION. 



The square of 20 + 5 was found in § 501 ; we multiply it by 20 + 5. 
Square of 20 + 6 = 20' + 2 (20 X 5) + 5' 

20+6 



Multiplying by 20, 
Multiplying by 5, 
Adding partial prod% 



20* + 2 (20" X 6) + (20 x 5») 

(20« X 6) + 2 (20 X 6") + 5* 



20» +3 (20'* X 5) + 3 (20 X 6«) + 6» = 28' 

As 6 is a common factor of the last three terms, the cube of 22>, is 
just found, may be written as follows : — 



20' + 



3 times 20' 

+ 3 times 20 x 5 

+ 5' 



X 6 



20* = 8000 
3 (20' X 6 ) = 6000 
8 (20 X 6') = 1600 
6' = J126 

26* = 16626 



ctibe of the tens + 



Hence, the cube of a number com- 
posed of tens and units equals the 

3 times the square of the tens 
+ 3 times product of tens and units x the «m^ 
+ the square of the units 

616. Reverse the process ; find the cube root of 15625. 

According to § 614, we separate 16626 into periods of three figures 
each, beginning at the right (16' 626), and find that the root will contain 
two figures, — a tens' and a units* figure. 

The cube of the tens must be found in the left-hand period 16(000). 
The greatest number whose cube is contained in 16(000) is 2(0), 
which we place on the right as the tens' figure of the 
root 2 tens (20) cubed = 8 thousands, which we sub- 
tract from the 16 thousands. Bringing down the remain- 
ing period, we have 7626 ; which, § 616, must equal 

3 times the square of the tens . 

+ 3 times the product of the tens and units 

+ the square of the units 

Hence, to find the units' figure of the root, we divide 7626 by 3 times 
the square of the tens as a trial divisor. It is contained 6 times ; but, 
making allowance for the com 



15'625 (2 
7625 



X the units. 



Trial div., 20« x 8 = 1200 

20 X 5 X 8 = 800 

53= 25 



16'625 (26 
_8 

7625 
7625 



pletion of the trial divisor, we 

regard the quotient as 6, and 

write 6 in the root as its units' 

figure. Now, to complete the 

divisor, we have to add to 3 r««™«i«*« ^<,^«.. ihok 
.. .1 j» jt . 1 Complete diYisar, 1525 
times the square of the tens^ al- 

ready found, 3 times the product of the tens and units (20 x 6 x 8 = 300), 

and the square of the units (6' = 25), — making 1626. Multiplying this 

by the units' figure, and subtracting, we have no remainder. Ans, 26. 

How may the cube Just found bo written ? Hence, what does the cube of a 
number composed of tens and units equal? — 516. Reverse the process; extract the 
cube root of 15C25, explaining tho steps.— 517. Becite the rule. 
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517. Rule. — 1. Separate the givennumher into periods 
of three figures each^ beginning at the units^ place. 

2. Find the greatest number whose cube is contained iii 
the left-hand period^ and place it on the right as the first 
root figure. Subtract its cube from the first period, and to 
the remainder annex the second period for a dividend. 

3. Take three times the square of the root already 
found ; and, annexing two dphers, place it on the left 
as a trial divisor. Find how many times the trial di- 
visor is contained in the dividend {making some allow- 
ance), and annex the quotient to the root already found. 
Complete the trial divisor, by adding to it 30 times the 
product of the last root figure and the root previously 
found, also the sqicare of the last root figure. Multiply 
the divisor, thus completed, by the last root figure, sicbtract 
the product from the dividend, and bring down the neoct 
period as before. 

4. Mepeal the processes in the l(zst paragraph, tiU the 
periods are exhausted. 

If any trial diyisor is not contained in its dividend, place in the root, 
annex two ciphers to the trial diyisor, bring down the next period, and 
Qnd how many times it is then contained. 

If, on miUtiplying a completed divisor by the last root figure, the 
product is greater than the dividend, the last root figure must be dimin- 
ished, and the necessary changes made in completing the (Kvisor. 

Separate a decimal into periods, from the decimal point to the right, 
completing the last period, if necessary, by annexing one or two ciph^^ 

To find the cube root of a common fraction, see § 506. 

To prove the operation, cube the root foand. 

Ex. 2.— Extract the cube root of 348616. 378872. 



7« X 8 = 14T 
Ist trial divisor, 14700 


348'616.378'872 (70.38 
843 

6616 


2d trial divisor, 14T000d 

70 X 8 X 30 = 6800 

8« = 9 


6616378 


Complete divisor, 1476809 


4428927 


3d trial divisor, 148262700 

708 X 8 X 80 = 168720 

8« = 64 


1187461872 


Complete divisor, 148481484 


1187461872 
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EXAMPLES FOB PBAOTIOS. 

1. Extract the cube root of 2357947691. Ana. 1331. 

2. What is the cube root of 91125 ? Of 7256313866 ? Of 
887420489? Of 10077696? Sumofans. 2926. 

3. Extract the cube root of 42875. Of 125450640216. Of 
343558903294872. Of 117649. Sumofans. 76128. 

4. What is the cube root of 18.609625 ? Of .065450827 ? Of 
.000000008 ? Of 1.25992105, carried to five decimal places ? Of 
3, to four decimal places? Sum ofans. 5.67725. 

5. Find the cube root of j-HJ. Of %V- Of 17i. Of ^. 
Of^gW. Of^WiWr- O^*- OflOlf ^7w. If , If 2.677 + , &c. 

518. The solid contents of similar bodies are to each 
other as the cubes of their like dimensions. Tbe solid 
contents of two globes whose diameters are 6 in. and 12 
in., are to each other as 6' to 12', or 216 to 1728. 

519. When the solid contents of a cube are known, ex- 
tract tlie cube root, to find its length, breadth, or thick- 
ness. The answer will be in the denomination of linear 
measure that corresponds to the denomination of the solid 
contents. A cubical block whose solid contents are 8 cubic 
inches, will be 2 (^8) linear inches on each side. 

6. If a ball 3 in. in diameter weighs 8 lb., what will a ball of 
equal density, whose diameter is 4 in., weigh ? Ans, 18ff lb. 

7. Given, a block with rectangular faces, 8 ft. 3. in. long, 3 ft. 
wide, and 2 ft. 7 in. deep. Kequired, the depth of a cube whose 
solid contents equal those of the block. Ana, 47.9843 in. 

8. What is the breadth of a cube containing 2197 cu. in. ? 

9. There are three balls whose diameters are respectively 3, 4. 
and 5 inches. What is the diameter of a fourth ball, of the same 
density, equal in weight to the three ? Ans. 6 in. 

10. If a ball 12 in. in diameter weighs 238 lb., what will be 
the diameter of another ball of the same metal, weighing 82 lb. ? 

618. What prindplo is laid down respecting the solid contents of similar bodies? 
—619. How is the length, breadth, or thickness, of a cube found from its solid contents? 
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CHAPTER XXXVII. 

PROGRESSION. 

620. Progression is a regular increase or decrease in a 
series of numbers. 

521. There are two kinds of Progression, Arithmetical 
and GeometricaL 

A series of numbers are said to be in AritlliiLetical 
Progressioii, when they increase or decrease by a common 
difference: as, 16, 18, 20, 22 ; 16, 14, 12, 10. 

A series of numbers are said to be in Geometrical 
Progresfdon, when they increase or decrease by a common 
ratio: as, 16, 32, 64, 126 ; 16, 8, 4, 2. 

622. The numbers forming the series are called Terms. 
The first and the last term are the Extremes^ the inter- 
mediate terms the Means. 

523. When the terms increase, they form an Ascending 
Series; when they decrease, a Descending Series. 

ArUbmettcal Progression. 

524. In Arithmetical Progression, there are ^ve things 

to be considered: the First Term, the Last Term, the 

Number of Terms, the Common Difference, and the Sum 

of the Series. Three of these being given, the other two 

ican be found. 

To find the relations between these five elements, let us look at the 
series that follow, in which the first term is 13, the common difference 2, 
and the number of terms 6 : — 

Ascending, 13, 13 + 2, 13 + 2 + 2, 13 + 2 + 2 + 2, 13 + 2 + 2 + 2 + 2. 
Descending, 13, 13—2, 13—2—2, 13—2—2—2, 13—2—2—2—2. 

It will be seen that the second term equals the Ist, plus (in the de- 
scending series, minus) once the common difierence; the third term 

620. What Is Progression ?— 621. How many kinds of Progression are there? 
When are numbers said to be In Arithmetical Progression ? When, in Geometrical 
Progression? Give examples.— 622. What are the^nombers forming the series 
called ? What are the Extremes? What are the Means ?— 628. What is an Ascend- 
ing Series? What is a Descending Series?— 624. How many things are to be con- 
sidered in Arithmetical Progression ? Name them. How many of these must bo 
given, to find the rest? 

H 
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equals the 1st, plus (or minus) twice the common di£ference ; the fcuHk 
term equals the Ist, plus (or minus) three times the cooimon difference. 
And, generally, any term equak the first term, increased (or diminished) 
by tlie common ditfercnce taken as many times as the number that rep- 
resents the term, less 1. Hence the following rule : — 

Rule L — Thefirat term^ common difference^ andnumr 
her of terms beifig given^ to find the last term^ tmUtiply 
the comm.on difference by the number of terms less 1, and 
add the product to {or in a descending series subtract it 
from) the first term, 

625. Again, looking at the series, we see that the last term equals 
the first term plus (or minus) the common difference taken as many 
times as there are terms, less 1. Uencc the following rules : — 

Rule IL — The extremes and number of terms being 
given^ to find the common difference^ divide tJie difference 
of t1}^ extremes by the number of terms less 1. 

Rule IIL — The extremes and common difference being 
given, to find the number of terms, divide the difference 
of the extremes by the common difference^ and to the quo- 
tient add 1. 

526. To find the average value of the terms of a series, we add the 
extremes (the greatest and the least term), and divide their sum by 2. 
Having thus found the average, if we multiply it by the number of terms, 
we shall have the sum of the series. 

Rule IY. — The extremes and number of terms being 
given, to find the sum of the series, m/uUiply half ^^ *^^ 
of the extremes by the number of terms. 

527. These principles are embodied in the following formulas : — 
a = first term, Then, l=a±d ^(^ — !)• 

I = last term, d = —^ ^^ ^^' 
n = number of terms, _ *- « i i g-t , •• 

d = common difterence, ^ — ~d~ + -^ ®^ rf + -^^ 

8 = smn of series. g == t±L x n. 

In solving the examples, ask what is given, and what required, and* 
apply the proper rule or formula. 

Examining the two series that are given, what do we find the second tern. 

equals? The third? The fourth? "What general principle is deduced? Recitd 

Rule I.— 625. Again, looking at the series, what do we find that the last term equals! 

Recite Rule II. Recite Rule IIL— 526. How may we find the average value of the 

^^rma of a series ? How may we and tlift sum o( the series ? Recite Rule IY. 
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Ex. 1. — ^A person made 12 deposits in a bank, increas- 
ing them each time by a common difference. His first 
deposit was $50, and his last $160 ; what were the inter- 
mediate ones ? 

Here we have given the extremes, $60 and $160, and the number of 
terms, 12. The means are required, and to form them we need the com* 
jnon difference. Apply Kule U. 

160 — 50 = 110, difference of extremes. 
110-i- 11 = 10, common difference. 
$60, $70, $80, $90, &c., mtermediate deposits. Ans. 

Ex. 2. — ^A falling body moves 16^ ft. during the first 
second of its descent, and 144}.ft. the fifth second. How 
&r does it fall in five seconds ? 

Here we have the extremes, 16^^ ^^^ 144f , and the ntimber of terms, 
6. The sum of the series is requii^ Apply Rule lY. 

16-iV + 144} = 160f, sum of the extremes. 

160| -i- 2 = 80-1^, half the sum of the extremes. 

SO-^V X 6 = 402^ ft, whole distance. Ans, 

EJCAMPLES FOB PBAOTIOE. 

1. A field of corn containing 50 rows has 20 hills in the first 
row, 23 in the second, and so on in arithmetical progression. 
How many hills in the last row ? Ans, 167 hills. 

2. A person travelling 25 days went 11 miles the first day and 
135 the last, increasing the number each day by a common differ- 
ence. How far did he travel each of the intervening days, and 
how far in all? Last ans, 1825 miles. 

8. A note is paid in annual instalments, each less than the 
previous one hy $8. The first payment being $49, and the last 
$7, how many instalments were there ? Ans. 15. 

4. A man has 7 sons, whose ages are in arithmetical progres- 
sion. The eldest being 23, and the youngest 5, what is the differ- 
eface in age between the youngest and his next elder brother ? 

5. Bought 100 yd. of cloth. The first yard cost £1 15s. 6d., 
and each of the others 4d. less than the preceding one. What 
did the last yard cost, and what the whole ? JF^rst ans. 2s. 6d. 

a. What is the 30th term of the series, 8, 15, 22, &c. ? 
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Geometrical Progression* 

628. In Geometrical Progression we have to consider 
the First Term, the Last Term, the Number of Terms, 
the Constant Multiplier, and the Sum of the Series. Three 
of these being given, the other two can be found. 

629. Look at the following series, in which the first term is 6, the 
constant multiplier 2, and the number of terms 5 : — 

6, 6x2, 6x2x2, 6x2x2x2, 6x2x2x2x2. 
Or, 6, 6 X 2, 6 X 2«, 6 x 2», 6 x 2* 

It will be seen that each term consists of the first term, 6, multiplied 
by the constant multiplier, 2, raised to a power whose index is 1 less than 
the number of the term. Hence the following rule : — 

BuLE L — The first term^ constant rmUtipUer^ andnuwr 
ber of terms being given^ to find the tost term^ mtiUiplythe 
first term by that power of th^ constant multiplier whose 
index is 1 less than the number of terms. 

630. Suppose the sum of the series 6, 18, 64, 162, 486, is required. 
Multiplying each term by 3 (the constant multiplier), we form a 2d se- 
ries whose sum is 3 times as great Then, subtracting the 1st series 
from the 2d, we have a result twice as great as the sum of the 1st series. 

18, 64, 162, 486, 1468 = 3 times. 
6, 18, 64, 162, 486, = once . 

1468 — 6 = twice. 
There bdng no remainder for the intermediate terms, we have 1468 ~ 6 
for the result, which, being twice as great as the sum of the Ist series, 
we divide by 2. Now 1458 is the last term multiplied by the constant 
multiplier (486 x 8) ; and 2, by which we divide, is the difierence be- 
tween the constant multiplier and 1 (3—1). Hence, 

Rule II. — The extremes and the constant multiplier 
being given^ to find the sum of the series^ multiply the 
last term by the constant multiplier^ find the difference 
between this product and the first term^ and divide it by 
the difference between the constant multiplier and 1. 

Formulas: — Z = a x m*—* 

m = constant multiplier « = ^^^^^-T"^ or ^-7<^^"*> 



628. In Geometrioal Progression, what things are to be considered ?--529, 680. Go 
phrongl} the reasoning by ^Mch the rules are arrived at. Recite Bules I. and II. 
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531. In a descending infinite series, as 1, ^, \^ -J, &c., 
the last term is infinitely small, and may be regarded as 0. 

Ex. 1. — What is the amount of $250, for 6 years, at 
6 ^, compound interest ? 

The principal is the first tenn of a geometrical series. The amouDt 
of |1, for 1 year, at 6 51^, is the constaDt multiplier. 6 (years) x 1 (the 
principal being the first term) is the number of terms. The amount re- 
quired is the last term. Apply Rule I., § 629. 

1.06« = 1.418619112266 
1.418619112266 x 260 =: $864,629 Aw8. 

Ex. 2. — ^What is the sum of a series of 8 terms, com- 
mencing 200, 50, 12^, &c. ? 

Here the first term, the constant multiplier (60 -4- 200 = }), and the 
number of terms, are given, and the sum of the series is required. We 
first apply Rule I., § 629, to find the last term ; and then Rule II., § 630, 
to find the sum. 

(i)' = Tw^f TTfivT X 200 = yfl^, last tertn. 

200 - tih = 199 HU 
199 Hfi X J = 266 HH ^n». 

EXAMPLES FOB PBAOTIOE. 

1. A person goes 2} miles the first day, 6 the second, and so 
on in geometrical progression. If he travels thus for 8 days, how 
far will he go the last day ? How far in all ? Last am. 637i nii. 
'2. B invested $1000 so that it would double itself every four 
years. What did his capital amount to at the end of the twelfth 
year ? At the end of the twentieth year? 

8. What is the amount of $800, for 6 years, at 7 5^, compound 
interest? ' Am. $1122.04. 

4. K ten stones are laid in a line, the first 3 ft. from a basket, 
the second 9, the third 27, and so on in progression, how far must 
a person starting from the basket walk, to pick them up singly 
and place them in the basket ? Am, 83 JH mL 

5. First term, 100 ; constant multiplier, J ; number of terms, 
9. Required, the sum of the series. Am, 199f|. 

6. Find the sum of the infinite series 1, j^, J, ^, &c. (§ 531). 

7. Find the sum of the infinite series 1, J, \, &c. Am. 1^, 

J 
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C-HAPTER XXXVIII. 

MENSURATION. 

632. Mensuration is that branch which gives rales for 
finding the length of lines, the areas of surfaces, and the 
solidity of bodies. These rules are derived from Geometry, 

Several rules of Mensuration have been already given ; as, those re- 
lating to the sides of right-angled triangles, § 512. Some of the others 
that are most important are given below. 

633. Paballelogbams. — A a a a 
Parallelogram is a four-sided 
figure that has its opposite 
sides equal and parallel A ^ ^ ^ 
square and a rectangle are parallelograms. 

The Base of a parallelogram is the side on which it 
stands. Its Altitude is the perpendicular distance from 
its base to the opposite side ; as, A B in the figures. 

Rule. — To find the area of a paraUdogram^ multiply 
the base by the altitude,. 

1. How many square feet of surface will be covered by 12 
boards 18 ft. long and 18 in. wide ? Am. 324 sq. ft. 

2. Find the cost of a piece of land 40 ch. 15 1. square, at $30 
an acre. Ans. $4836.0675. 

8. What is the difference between the areas of two parallelo- 
grams, the one 80 ft. long and having an altitude of 20 ft., the 
other having a length of 80 ft. and an altitude of 25 ft. ? 

534. Triangles. — ^The Altitude of a o o 

Triangle is a perpendicular drawn from jV,,^^ /V 
one of its angles to the base, or the base i \N^ / I x 
produced ; as, C D. ^ ^ 

Rule. — To find the area of a triangle^ multiply iU 
base by half its altitude, 

582. What is Mensuration ?-«88. What is a Parallelogram ? What is its Base? 
What is Its Altitude ? Recite the rule for flndlng the area of a parallelogiam.— 
634. What is the Altitude of a Triangle ? Recite the rules for finding the area of a 
triangle. 
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Or, when the three sides are given^ from half their sum 
svMract ea^h side separately^ multiply together the three 
remainders and the half sum^ and extract th^ square root 
of their product 

4. What is the area of a triangle whose base is 12 feet and its 
altitude 3 yards ? Am, 64 sq. ft. 

5. What is the area of a triangle whose sides are respectively 
7, 11, and 12 feet? Am, 87.94 sq. ft.+ 

6. In a triangular field whose sides are 18, 80, and 82 feet, 
how many square yards ? 

535. Circles. — The Circumference, Diameter, and 
Radius of a Circle are defined on page 157. 

Rules. — ^L To find the circumference of a circle^ mtU- 
tiply the diameter hy 3.14159. 

II. To find the diameter^ multiply the circumference 
hy .3183. 

in. To find the area, multiply \ the circumference hy 
the diameter. 

Or^ multiply the square of the circumference hy .07958. 
Or^ multiply the square of the diameter hy .7854. 

7. The diameter of the earth being 7926 miles, what is its cir- 
cumference? Ans, 24900.24234 mL 

8. Over what distance will a wheel 4 ft. 9 inches in diameter 
pass, in making four revolutions ? ■ Ans. 69.69021 ft. 

9. If the tire of a wheel is 14.3235 ft. in circumference, what 
is its diameter ? 

10. What is the area of a circular plot requiring 40 rods of 
hedge to enclose it ? 

11. If I describe a circle with a rope 40 ft. long, fixed at one 
end, what will be its area? Am. 5026.56 sq. ft. 

12. A circle contains 415.4766 sq. inches, what is the square 
of its diameter ? What is its diameter ? Last arts. 23 in. 

536. What Is the Circnmferenco of a circle ? The Diameter? The Badins ? Re- 
cite the rule for finding the circamferencc. The diameter. The area. 
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636. Cylinders. — ^A Cylinder is a body of uniform 
diameter, bounded by a curved surface, and two 
equal and parallel circles, either of which may 
be regarded as its base. 

The Altitude of a cylinder is the perpendic- 
ular distance between its bases. 

Rules. — L To find the surface of a cylinder^ 
multiply the circumference of the base by the altitude^ and 
to theprodTict add twice the area of the base. 

n. To find the solidity of a cylinder ^ multiply the 
area of the base by the altitude. 

The base being a circle, its area may be found by Rule m., § 685. 

13. How many square feet in the surface of a stove-pipe 20 
feet long and 5 inches in diameter ? Ans. 26.179 sq. ft. + 

14. How many gallons (wine) will a cylindrical cistern hold, 
that is 15 ft. deep and 4 ft. across? Ans. 1410.048 gal. 

15. A cylindrical piece of timber is 24 feet long and 18 inches 
across; what will it cost, at 20c. a cubic foot? Ans. $8.48. 

637. Spheres. — ^A Sphere is a body bounded by a 
curved surface, every point of which is equally 
distant from a point within, called the centre. 

Rules. — ^I. To find the surface of a sphere^ 
mvMiply the square of the diameter 5y 3.14159. 

IL To find the solidity of a sphere^ mvUiply the cube 
of the diameter by .6236. 

16. Required the surface and solidity of a sphere 30 inches in 
diameter. Ans. 19 sq. ft. 91.431 sq. in. ; 8 cu. ft. 313.2 cu. in. 

17. The diameter of the earth is 7926 miles ; if it were a per- 
fect sphere, how many square miles would its surface contain ? 

• 

18. Required the solidity of a sphere 2 yd. in diameter. How 
many square yards in its surface ? 

586. What is a Cylinder? What is the Altitude of a cylinder? Becite the rnle 
for finding the sorfiEice of a cylinder. For finding the solidity of a cylinder.— 587. 
What is a Sphere ? Give the rule for finding the Borface of a sphere. Por flndinf 
the solidity of a sphere. 
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CHAPTER XXXIX. 
* 

ANNUITIES. 

638. An Annuity is a sum payable yearly. 

A Certain Annuity is one payable for a definite num- 
ber of years, 

A Life Annuity is one payable yearly during the life 
of a person or persons. 

A Perpetuity is an annuity payable yearly forever. 

An Annuity in Bevendon is one that is to commence 
at some future time. 

An Annuity Forborne, or in Arrears is one that re* 
mains unpaid after it is due. 

539. The Amount of an Annuity Forborne is the sum 
of the amounts of the several payments due, for the time 
they have remained unpaid. 

540. The Einal Value of a Certain Annuity is the 
sum of the amounts of the several payments, computed 
from their date to the expiration of the given time. 

The Present Value of a Certain Annuity is such a 
sum as, put at interest for the given time and rate, would 
amount to its Final Value. 

641. To find the amount of an annuity forborne^ or 
the final vahie of a certain annuity 

Either simple or compound interest may be allowed. 
The latter is more usual, and a Table is then used in the 
computation with great advantage. 

642. RxTLB I. — ^If simple interest only is allowed, Mul- 
tiply the annuity by the number of payments due^ and ta 
t/ie product add the interest of the annuity for a term 

53S. What is an Annuity? What Is a Certain Annuity? A Life Annuity? A 
Perpetuity? An Annuity in Kevension? An Annuity Forborne ?— 589. What is 
meant by the Amount of an Annuity Forborne ? — 540. What is meant by the Final 
Value of a Certain Annuity ? By its Present Value ?— 641. In computing the amount 
of an Annuity Forborne, what kind of interest is usually allowed ? — 542. Recite the 
rule for finding the amount of an annuity that draws simple interest. Explain Ex. 1, 
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eqiuil to the eum of all the periods during which sicccessive 
payments are due. 

Ex. 1. — What is the amount of an annuity of $750, in 
arrears 5 years, at 7 J^, simple interest ? 

. $3760 



Five paymenta are due : |750 x 6 = . 

Int. is due on the Ist payment for 4 years. 

" 2d •* " 8 years. 

" 8d " " 2 years. 
i< <c c( a «( '441^ c< i< 1 yg^p^ 
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Interest on $750, at 7 51^, for 10 years, . . . 625 

Amount due, at simple interest, $4275 

643. RiTLE n. — ^If compound interest is allowed, Mvl- 
tiply the amount of $1 for the given time and rate^ in the 
following Table^ by the annuity. 

Table, 

showing the amount of an annuity of %\ or £\^ up to 21 years^ at 

8, 4, 5, 6, and 7 ^, compound interest. 



i'r. 
1 


3perct 


4 per ct 1 6 per ct. 


6perct. 


7perct 


1.000000 


1.000000 


1.000000 


1.000000 


1.000000 


2 


2.030000 


2.040000 


2.050000 


2.060000 


2.070000 


8 


3.090900 


8.121600 


3.152500 


8.183600 


8.214900 


4 


4.183627 


4.246464 


4.310125 


4.374616 


4.439943 


5 


5.309136 


5.416823 


5.525631 


6.637093 


6.750739 


6 


6.468410 


6.632975 


6.801913 


6.975319 


7.153291 


7 


7.662462 


7.898294 


8.142008 


8.893838 


8.654021 


8 


8.892336 


9.214226 


9.549109 


9.897468 


10.269803 


9 


10.159106 


10.582795 


11.026564 


11.491316 


11.977989 


10 


11.463879 


12.006107 


12.577893 


13.180795 


13.816448 


11 


12.807796 


13.486851 


14.206787 


14.971643 


16.783599 


12 


14.192030 


15.025805 


15.917127 


16.869941 


17.888461 


13 


15.617790 


16.626838 


17.712983 


18.882138 


20.140643 


14 


17.086324 


18.291911 


19.598682 


21.015066 


22.650488 


15 


18.598914 


20.023588 


21.578564 


23.275970 


25.129022 


16 


20.156881 


21.824531 


23.657492 


25.672528 


27.888054 


17 


21.761588 


23.697512 


25.840366 


28.212880 


80.840217 


18 


23.414435 


25.645413 


28.132385 


30.905653 


33.999033 


19 


25.116868 


27.671229 


80.539004 


33.759992 


37.378965 


20 


26.870374 


29.778079 


33.065954 


86.785591 


40.996492 


21 


28.676486 


31.969202 35.719252 ' 39.992727 ' 44.865177 



543. Recite the rule for finding the amount of an annuity that draws compound 
Interest. Explain Ex. 2. 
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Ex. 2.— What is the final vahie of an annuity of $250, 
for 20 years, at 6 ^ ? 

Amount of $1, for 20 years, at 6^, in Table, $86.785691. 
$36.786591 X 250 = $9196.39776 Ans. 

644. EXAMPLES FOR PBAOTIOE. 

1. Kequired the amount of an annuity of $1000, in arrears for 
6 years, at 7 ^, simple interest. Ans. $7050. 

2. What is due to a clerk whose yearly salary of $400 has re- 
mained unpaid 5 years, allowing 6 $^, simple interest ? 

3. A tenant holding property for which he is to pay $275 at 
the end of every year, pays no rent for 10 years. How much does 
he then owe, at 6^, simple interest? How much, at 6^, com- 
pound interest ? Last ans, $3624.72. 

4. A gentleman, on the birth of a son, and on each subsequent 
birthday, deposits $25 to his credit in a savings bank that allows 

5 ^ compound interest. How much will stand to the son's credit 
when he reaches the age of 20 ? 

5. A lawyer collects for A the amount of an annuity of $100 
forborne 7 years, with simple interest, at 7^; and for B the 
amount of an annuity of $325, in arrears 3 years, with compound 
interest at 6 ^. He chai-ges them both 10^ on the amount collect- 
ed ; how much more does he receive from B than A ? Ans. $18.77. 

545. To find the present value of an annuity. 

546. The present value of a perpetuity is evidently a 
mm the annual interest of which will he the given perpe- 
tuity. It may be found by § 352. 

What is the present value of a perpetuity of $60, money being worth 

6 ^ ? That is, what sum, at 6 %, will yield $60 a year forever ? $60 -^ 
.06 = $1000 Ans. 

547. Rule.— To find the present value of a certain 
annuity, Multiply the present value of %\,for the given 
time and rate^ in the following Tdble^ by the annuity. 

648. What is the present value of a perpetuity ? Give an example.— 547. Recite 
the rule for finding the value of a certain annuity. Explain the example. 
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Table, 

sJwwing the present value of an annuity qf %\ or £1, up to 21 
years^ at 8. 4, 5, 6, and 7 ^, compound interest. 



Yr. 


3 perct. 


J 4 per ct 


1 6 por ct 
0.952381 


6 per ct 


7 perct 


1 


0.970874 0.961538 


0.948396 


0.934679 


2 


1.913470 


1.886095 


1.859410 


1.888893 


i.808017 


3 


2.828611 


2.775091 


2.723248 


2.673012 


2.624314 


4 


8.717098 


3.629895 


3.545951 


3.465106 


8.387209 


6 


4.579707 


4.451822 


4.329477 


4.212864 


4.100195 


6 


5.417191 


5.242137 


5.075692 


4.917824 


4.766587 


7 


6.230283 


6.002055 


5.786373 


5.582881 


6.889286 


8 


7.019692 


6.732745 


6.463213 


6.209744 


5.971295 


9 


7.786109 


7.435332 


7.107822 


6.801692 


6.515228 


10 


8.530203 


8.110896 


7.721785 


7.860087 


7.023577 


11 


9.252624 


8.760477 


8.306414 


7.886876 


7.498669 


12 


9.954004 


9.385074 


8.863252 


8.388844 


7.942671 


13 


10.634955 


9.985648 


9.893573 


8.852683 


8.867685 


14 


11.296073 


10.563123 


9.898641 


9.294984 


8.746452 


15 


11.937935 


11.118387 


10.379658 


9.712249 


9.107898 


16 


12.561102 


11.652296 


10.837770 


10.105895 


9.446682 


17 


13.166118 


12.165669 


11.274066 


10.477260 


9.768206 


18 


13.753513 


12.659297 


11.689587 


10.827603 


10.059070 


19 


14.328799 


13.133939 


12.085321 


11.158116 


10.836578 


20 


14.877475 


13.590326 


12.462210 


11.469421 


10.593997 


21 


15.415024 


14.029160 


12,821158 


11.764077 


10.836527 



Ex. How much should a person receive, cash down, 
for an annuity of $150, to run 15 years, at 5 ^ ? 

Present value of $1, for 15 yr., at 65?, in Table, $10.379658. 
110.379658 X 150 = $1556.9487 Ans. 



EXAMPLES FOR PEAOTIOE. 

1. Find tlie present value of an annuity of $950, to run nine 
years, at 5 ^. Ana, $6762.43. 

2. What sum, cash down, should a widow receive for an an- 
nuity of $600, to run 20 yr., computing at 7 ^ ? 

3. When permanent investments command 65^, how much 
naust a person present to a college, to enable It to award a pnze 
of $150 yearly forever ? Am, $2500. 



4. A gentleman wishes to secure an annuity of $300 to each 
of his four children for eighteen years. What must he pay to do 
80, computing at 5 $^ ? Ana, $14027.50. 

6. How much must a lady invest, at 4 ^, to secure a perpetu- 
ity of £50 to the poor of her native town ? 

6. Which is worth most, $2500 down, $2860 payable in 2 
years, or an annuity of $220, to run 21 years, computing at 6 ^ ? 

7. What is the difference between the amount of $200 at com- 
pound interest for 5 years, at 7 ^, and the amount of an annuity 
of $200, to run 5 years, computed at 7 ^ compound interest ? 

Ana. $869.6374. 



CHAPTER XL. 

THE METRIC SYSTEM. 

648. By the Metric System is meant a decimal system 
of weights and measures, used to the exclusion of all 
others in France, Belgium, Spain, and Portugal, and to 
some extent in other countries of Europe. It has been 
legalized in Great Britain, Mexico, and many of the 
South American states; and in 1866 an Act was passed 
by the Congress of the United States, authorizing its 
use. 

The advantages that would result from a universal adoption of this 
system are obvious. First, there would be no necessity for converting 
the denominations of one country into those of another, for all would 
have the same ; and, secondly, the system being decimal throughout, all 
operations in Reduction and Compound Numbers would be performed 
with the same ease that they now are in Federal Money. 

549. The unit of length is the Metre, from which the 
Metric System derives its name. The metre is :ny^-gVinrff 

548. What l8 meant by the Metric System? Where has it been legalized f 
What Act was passed in 1866? What ad vanta^s woald result from a universal 
adoption of the Metric System ?— 549. According to the Metric System, what is the 
unit of length ? To what is It equal ? 
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of the circumference of the earth measured over the poles, 
and is equal to 39.37 inches. 

650. The unit of sur&ce is the ake (pronounced air)^ 
which is a square whose side is 10 metres, and equals 
119.6 square yards. 

661. The unit of capacity is the lttee (pronounced 
le'fur)y which is a cube whose edge is -j^ of a metre, and 
equals .908 of a quart dry measure, or 1.0567 quarts 
liquid measure. 

662. The unit of weight is the geam, which is (he 
weight, in a vacuum, of a cube of pure water whose edge 
is Y^^ of a metre. The gram equals 15.432 grains. 

663. From these principal denominations are formed 
others ^, yj^, aad -j-^ as great, denoted by the prefixes 
DECi, (pronounced des'e), centi, and milli ; also, other 
denominations 10, 100, 1000, and 10000 times as great, 
denoted by the prefixes deca, hecto, kilo, and myeia. 

Measukes op Length. 

10 mil'Ii metres make 1 cen'timetre = .3937 inch. 

10 centimetres " 1 dec'imetre = 3.937 inches. 

10 decimetres " 1 me'tke = 39.37 inches. 

10 metres " 1 dec'ametre = 32 ft. 9.7 in. 

10 decametres " 1 hec'tometre = 328 ft. 1 in. 

10 hectometres " 1 kirometre = 3280 ft. 10.79 in. 

10 kilometres " 1 myr'iametre = 6.2138 miles. 

Measures of Surface. 

The cen'tiare is 1 square metre, or 1550 square inches. 
100 centiares make 1 are = 119.6 sq. yd. 
100 ares " 1 hec'tare = 2.471 acres. 

No other denominations are used. 



650. What is the unit of surfiice? To what Is it equal ?— 551. What is the unit 
of capacity ? To what is It equal ?— 562. What is the unit of weight ? To what is 
it equal ? — 553. From these principal denominations, what others are formed, and 
how ? What is the unit used in the measurement of wood, and to what is it equal? 
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Measures of Capacity. 

Dry Measure. Liqaid Measure. 

10 mU'lilitres, 1 cen'tilitre = .6102 cu. in. = .338 fluid | . 

10 centilitres, 1 dec'ilitre = 6.1027 cu. in. = .845 gill. 

10 decilitres, 1 li'tkb = .908 qt = 1.0567 qt. 

10 litres, 1 dec'alitre = 1.13$ pk. = 2.6418 galL 

10 decalitres, 1 hec'tolitre = 2.8379 bu. = 26.418 gall. 

10 hectolitres, 1 kil'olitre = 1.308 en. yd. = 264.18 gall. 

The kilolitre (1 cnbio metre), when applied to the measure- 
ment of wood, is known as the stere, which equals .2759 cord. 
10 steres make 1 dec'astere = 2.759 cords. 

Weiohts. 

10 mil'ligrams, 1 cen'tigram = .15432 gr. 

10 centigrams, 1 dec'igram = 1.5432 gr. 

10 decigrams, 1 gram = 15.432 gr. 

10 grams, 1 dec'agram = .3527 oz. av. 

10 decagrams, 1 hec'togram = 3.5274 oz. av. = 3.215 oz. Troy. 

10 hectograms, 1 kil'ogram = 2.2046 lb. av. = 2.679 lb. Troy. 

10 kilograms, 1 myr'iagram = 22.046 lb. av. = 26.79 lb. Troy. 

10 myriagrams, 1 quintal = 220.46 lb. av. = 267.9 lb. Troy. 

10 quintals, 1 tonneau = 1.1023 ton = 2679 lb. Troy. 

554. Exercise on the Metric System. 

1. Write 2 hectograms 5 grams 3 decigrams 7 centigrams as 
grams and the decimal of a gram. Ans. 205.37 grams. 

2. "Write 6 kilolitres 7 decalitres 8 litres 3 decilitres 4 milli- 
litres as litres and the decimal of a litre. 

3. Write as metres 2 myriametres 3 hectometres 4 decametres 
5 metres 6 centimetres 9 millimetres. 

4. Write as ares 2 hectares 9 centiares. 

5. How many milligrams in a tonneau ? In a gram ? 

6. Reduce 3 hectares 5 ares to centiares. 

7. How many litres in 7i decalitres ? In 2 kilolitres ? 

8. How many decigrams in a decagram ? In a quintal ? 

9. Which is greater, 1 rod or 5 metres? 1 decimetre or 4 
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inches ? 1 litre or 1 qaart ? 2 hectares or 5 acres ? 1 ounce avoir- 
ilapois or 30 grams ? 4 steres or 1 cord ? About how many mjr- 
iagrams eqoal 1 cwt ? 

10. What is the area of a rectangular floor 5 metres wide and 
7 metres long ? Ans. 35 centiarcs. 

11. What is the area of a sqnare 20 metres on each side? 

12. How much land is there in a rectangular lot 9 metres by 2 
decametres? Aiu, 1.8 ares. 

18. How much wood will a crib hold that is 1 metre in length, 
width, and height ? Ans, 1 stere. 

14. How much wood in a pile 5 metres long, 1 metre wide, 
and 2 metres high ? Ans, 1 decastere. 

15. How many decasteres in a pile of wood 10 metres long, 1 
metre wide, and 3 metres high ? 

16. A druggist, having a hectogram of calomel, puts up from it 
20 powders of 1 gram 2 decigrams each ; how much calomel has 
he left? 

17. What is the cost of 7 kilograms 2 hectograms of butter, at 
75 cents a kilogram ? ($.75 x 7.2) Ans, $5.40. 

18. What is the cost of 11 metres 7 decimetres of silk, at $2.80 
a metre ? 

19. A person gives $10500 for 8 hectares of land, and lays it 
out in lots of 2i ares each. What must he sell it for per lot, to 
make 20 <i^ ? Ans, $39,375. 

20. A grocer buys a quintal of butter for $88, and retails it for 
$1.10 a kilogram. How much does he make on the whole, and 
what per cent ? Last ans, 25 ^ 

21. How many hectolitres of potatoes, at 18 cents i)er deca- 
litre, must a farmer give for 3 kilograms 4 hectograms of tea, at 
$2.40 per kilogram ? Ans. 4^^ hectolitres. 

22. How many kilometres of wire fence will be required, to 
surround a square field 350 metres on each side ? 

23. What will be the profit on 1 J hectolitres of beer, bought 
for $5 per hectolitre and retailed at 8 c. per litre ? 

24. From 12 decasteres of wood were sold 11 steres. Re- 
quired the value of what remained, at $3 per sterc. Ans, $327. 
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Miscellaneous Qdbstions. — In Percentage, what three things are to 
be considered ? Give the three formulas that apply to the percentage, 
rate, and base. In Profit and Loss, what correspond to the percentage, 
rate, and base ? Give three formulas, then, corresponding to those in 
Percentage, that will apply to Profit and Loss. In Interest, what corre- 
spond to the percentage, rate, and base ? Make three formulas, then, 
corresponding to those in Percentage, that will apply to Interest. In 
Commission, what coi^espond to the percentage, rate, and base ? Make 
three formulas, then, that will apply tQ Commission. In Insurance, what 
correspond to the percentage, rate, and base? Make three formulas, 
then, that will apply to Insurance. Which kind of duties involve the 
principles of Percentage ? Make three formulas that will apply to ad va* 
lorem Duties. 

MEASUREMENT OF LITMBER, GRAIN, AND COAL. 

655. Lumber. — ^By " a foot " of lumber, such as boards, 
planks, joists, etc., is meant a foot in length and width, 
an inch thick ; which equals -^^ of a cubic foot. 

Boards are an inch thick. The number of feet, there- 
fore, in a board, is the product of its length and width in 
feet ; or^ if it is afoot wide^ its length. 

If a piece of squared timber is more than one inch 
thick, its contents in board-feet are found 5y rmdtiplying 
together its length and breadth in feet and its thickness in 
inches. 

556. Orain. — We found in § 265 that the capacity of a 
bushel measure is 2150.42 cubic inches. Hence, 

Rule. — To find the number of bushels of grain in a 
bin, multiply together the length, breadth, and depth of 
the bin in inches, and divide the product by 2160.42. 

557. Coal. — A ton of hard coal equals from about 35 
to 40 cubic feet, according to its density, — average, 37 
cubic feet. Soft coal runs from about 38 to 44 cubic feet 
per ton, averaging 41. Hence, 

Rule. — To find about how many tons of coal a bin 
will hold, divide the capacity of the bin in cubic feet by Si 
for hard coal, by 41 for soft. 
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558. Miscellaneous Examples. 

1. If C and D retired at tlic same hoiJr daily, but C rose at J 
before C and D at half past 7, bow luacb more working time had 

than 1) in the years 1864 and 18C5 ? Am. 1279} hr. 

2. How many acres, roods, &c., in a rectangular field 12 cL 
84 1. long and 10 clh 85 L wide? Ans, 13 A. 1 R. 22.224 sq. rd. 

3. If 1 gal. 1 qt 2 gi. of liquid passes through a filter in 1 boor, 
how much will pass through in 4 lir. 19 min. 24 sec. ? 

Ans. 6 gal. 2 qt. 1 pt. 1.58 gL 

4. now many square feet of glass in 12 windows, each having 
12 panes, and each pane being 1 ft. 3' by 11' ? Ans. 165 sq. ft 

5. A grocer sold 10 ^ of his stock of sugar, and then 10 ^ of 
what was left. 60 cwt 75 lb. remained ; what was his original 
stock ? Ans. 75 cwt 

6. If I divide } of a section of land into 13 equal parts, how 
many acres, &c., in each part? Ans. 16 A. 1 R. 25f | P. 

7. Sold, Mobile, Feb. 1, 1866, 50 bales of cotton, averaging 
426 lb. to the bale, at 45c. a pound. May 15, 1866, received the 
money, with legal interest from the date of sale. IIow much did 

1 receive ? Ans. $9806.52. 

8. Find the amount of £1600 14s. 8d., at 4^, for 18 days. 

9. When it is 10 minutes past 6 o'clock at Chicago, it is 22 
min. 43 sec. past 6 at Cincinnati. What is the difference of longi- 
tude between these cities? Ans. 3° 10' 45'. 

10. A New York merchant, having £350 to pay in London, 
bought a draft for that amount with gold at 114, exchange stand- 
ing at 485. He might in stead have remitted 5-20's, then selling 
at 119 J in N. Y., and worth 107J in London. Would he have 
gained or lost by so doing, and how much ? Ans. Gained $46.14. 

11. A rectangular piece of land containing half an acre is five 
times as long as it is broad. Required, its length and breadth. 

Ans. Length, 20 rd. ; breadth, 4 rd. 
12 In a mixture of wine and cider, ^ of the whole + 25 gal- 
lons was wine, and i of the whole -— 5 gallons cider. How many 
gallons were there of each ? Ans. 85 gal. wine, 35 gal. cider. 
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13. Divide $2000 into shares that shall be to each other as 
8, 7, 6, and J. Ans. $744.18|j, $651.16J|, $558.13*^, $46.51^. 

14. How many rods of hedge will be required to enclose a cir- 
cular plot containing 1 acre ? To enclose a square plot containing 
an acre ? To enclose an acre in the form of a right-angled trian- 
gle whose altitude is twice its base ? 

Ans. 44.83 rd. + ; 50.596 rd. + ; 66.231 rd. + 

15. What will be the length of a diagonal from a lower corner 
to the opposite upper corner of a cubical vat 9 feet on each side ? 

Ans. 16.58 ft. + 

16. There are two globes, one having a diameter of 10 in., the 
other a circumference of 37.69908 in. How many more square in- 
ches in the surface of one than in that of the other ? How many more 
cubic inches in one than in the other ? First ans. 138.22996 sq. in. 

17. A person spent £100 for some geese, sheep, and cows, pay- 
ing for each goose Is., for each sheep £1, and for each cow £5. 
How many did he purchase of each kind, so as to have 100 in 
all ? Ans. 80 geese, 1 sheep, 19 cows. 

18. A hare is 50 leaps before a hound, and takes 4 leaps to the 
hound's 3, but 2 leaps of the hound are equal to 3 of the hare's. 
How many leaps must the hound take, before he catches the 
hare? Ans. 300 leaps. 

19. A general, wishing to draw up his men in a square, found 
on the first trial that he had 39 men over. The second time, hav- 
ing placed one more man in rank, he needed 50 to complete the 
square. How many men had he? Ans. 1975 men. 

20. A, B, and 0, start from the same point, and travel in the 
same direction, round an island 20 miles in circumference. A 
goes 3 miles an hour, B 7, and Oil. In what time will they all 
be together? Ans. At the end of 5 hours. 

21. From a cask containing 10 gallons of wine, a servant drew 
off 1 gallon each day, for five days, each time supplying the de- 
ficiency by adding a gallon of water. Afterwards, fearing detec- 
tion, he again drew off a gallon a day for five days, adding each 
time a gallon of wine. How many gallons of water still remained 
in the cask ? Ans. 2.418115599 gal 
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22. If I pnrchafte $1200 worth of goods, i on 3 months^ credit^ 
I on 6 inontbH, and i on months, what amount in cash would 
pay tho bill, money being worth 7^ ? Aiu. $1159.64 

23. In tho above example, what wonld be the equated time 
for paying tho whole amount, $1200, at once ? 

24. How many times will the second-hand of a watch go round 
its circle, in 12 wk. 2 hr. 16 min. ? Ans. 121095 times. 

25. Find the sum of the infinite series 1, ^, -f^j &c. Ans, 1 1. 
20. A and B had the same income. A saved | of his; but 

B, 8|)ending $120 a year more than A, at the end of 10 years was 
$200 in debt. What was the income ? Ans. $500. 

27. A father gave his five sons $1000, to divide in such a way 
tliat each should have $20 more than his next younger brother. 
What was the share of the youngest ? Ans, $160. 

28. A and B, starting from opposite points of a fish-pond 536 
feet in circumference, begin to walk around it at the same time, 
in tlie same direction. A goes 62 yards a minute, B 68 yards. Id 
what time will B overtake A, and how far will A have walked? 

Last ans, 923^ yd. 

29. A, B, and 0, commence trade with $3053.25, and gain 
$610.65. The sum of A's and B's capital is to the sum of B's and 
O^s as 5 to 7 ; and O's capital diminished by B's, is to O's increased 
by B's, as 1 to 7. What is each one's share of the gain ? 

Ans, A\ $135.70 ; B's, $203.55 ; C's, $271.40. 

30. A man left $1000 to be divided between his two sons, one 
14 years old, the other 18, in such a proportion that the share of 
each, being put at interest at 6 ^, might amount to the some sum 
when they reached the ago of 21. How much did each receive? 

Ans. Elder, $546.15; younger, $453.85. 

31. If $100 is divided between D, E, and F, so that E may 
have $3 more than D, and F $4 more than E, how much will 
each have? Ans. D, $30; E, $33; F, $37. 

82. P and Q have equal incomes. P contracts an annual debt 
amounting to | of his ; Q lives on f of his, and at the end of 10 
years lends P enough to pay off his debt, and has $320 left. What 
is the income ? Ans. $660t 
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S3. What IS the final value, and what the present value, of an 
annuity of £80, to run 6 years, computing at 5 ^, compound in- 
terest? Last am. £406 Is. IJd. 

34. What is the difference between 6 ^ and .5 <jf, of £177? ^ 

35. A buys of D 840 barrels of flour, at $10.60 a barrel, on 
credit. Three days afterward he fails, having $52070 net assets, 
and liabilities to the amount of $254000. How much will D re- 
ceive for his debt? Ans. $1808.10. 

36. What will it cost to gild a ball 1 J yd. in diameter, at $1.76 
a square foot? Ans, $111.33. 

37. A merchant buys, on 4 months' credit, 3 tons of lead, at 
$10.25 per 100 lb. ; 750 lb. horse-shoe iron, at $150 a ton ; 4^ 
cwt. of spelter, at 11 c. a lb. ; arid 250 lb. of copper, at 29 c. a lb. 
What sum, cash down, will pay the bill, computing at 6 ^? 

38; With how long a tope must a goat be fastened, that it may 
feed on -j*y of a rood of land ? An8,\^tt, 7.38 in. 

39. A person imported 5 casks of wine, averaging 43 gal. each, 
which cost him $1.50 a gallon in gold. The duty was $1 a gallon 
and 25 % ad valorem in gold ; other charges on it amounted to 
$50.25 in currency. Reckoning gold at 135, what must he sell 
his wine for per gallon, in currency, to make 30 ^ ? Am, $5.35. 

40. Two globes of equal density have a diameter respectively 
of 1 inch and 1 foot. The smaller weighs IJ ounces ; what is the 
weight of the larger ? Am, 162 lb. 

41. F, G, and H, enter into partnership for 1 year from Jan. 1. 
F furnishes $25000 for the whole time ; G, twice that amount fc* 
9 months. H puts in $10000, Jan. 1 ; $5000 more, March 1 ; 
$16000 more, May 1 ; and Oct. 1, withdraws $10000. Their profits 
are $15500 > how must this sum be divided, G being allowed $350 
for extra services ? Am. F, $4500 ; G, $7100 ; H, $3900. 

42. A farmer wishes to lay off a rectangular garden containing 
2 acres, with a front of 200 feet on a certain road ; how deep 
must he make it ? Am, 435 ft. 7.2 in. 

43. A pound weighed by a certain grocer's false balance makes 
1 lb. 1 oz. How much does he dishonestly make by selling 34 of 
Ms pounds of butter, if butter is worth 50 c. a lb ? Am. $1. 
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^ 44^ The rate of tax in a certain town is .008 and $1 for each 
poll. 3 lias to pay for 5 polls ; also on real estate valned at 
$5450, and $2250 personal property. He gets a note for $450, 
which will mature in 63 days, discounted at a bank for 6 ^. After 
paying his tax from the proceeds, how much has he left ? 

45. To realize a profit of 15 ^ what price per pound must a 
grocer charge for a mixture of three kinds of sugar, costing re- 
spectively 10, 11, and 12 cents a lb., there being 3 lb. of the first 
kind to 2 of the second, and 1 of the third ? Ana. 12^ c. 

46. P owes Q $3500 payable in 6 months, but pays half the 
debt at the end of 2 months, and $500 more 1 month afterward. 
How long after the 6 months may P equitably defer paying the 
balance ? Ans, 6 mo. 24 days. 

47. Two persons start from the same point, and go the one 
due east, the other due sonth. The first goes twice as far as the 
second, and walks 20 miles a day. How far apart are they at the 
end of 6 days ? Atu, 134.164 miles +. 

48. A certain quantity of water is discharged by a two- inch 
pipe in 4 hours ; how long will it take 4 one-inch pipes to dis- 
charge 5 times that quantity ? Ans. 20 h. 

49. A and B erect and furnish a hotel. A contributes 4 lots 
of land worth $375 each, and $21400 cash. B puts in $5600 cash, 
and furniture worth $9250. They rent the premises for $7550 a 
year ; how much should each receive ? Ana. A, $4680 ; B, $2970. 

50. "What price per yard in Federal Money is equivalent to 5 
francs for a metre ? Ans. S5 c.+ 

51. A owns } of a ship which is worth $68000. If I buy J of 
A's share at this rate, for what sum must I draw a sixty-day note 
that I may pay A with the proceeds of it, when discounted by a 
broker at 7 per cent ? Ans. $34421.67. 

"52. A merchant owing 2500 francs in Pains, invests $5000 gold 
In a bill on that city, exchange being 5 francs 25 centimes to $1. 
He remits it to a friend, and asks him to pay the debt with in- 
terest for 6 mo., at 4 ^, and invest the balance in silk. 2962 J yd. 
of silk were bought ; what was the price per yd. ? Ans, Sfr, 

53. A grocer wishes to make a mixture of 280 lb. of cofiTee, 
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worth 26 c. a lb., out of four kinds worth respectively 23, 25, 28, 
and 30 cents a lb. How much of each kind must he take ? 

54. Paid, June 1, $1 for getting a note of $100 discounted at 
6 ^. When did said note mature ? Ans, July 31. 

55. Having 5 gal. of alcohol, worth $4.60 a gallon, a person 
wishes to mix it with two other kinds worth $4.25 and $4 a gal- 
lon, and with water, so as to make the mixture worth $3.75 a 
gallon. What quantities must ho take ? 

Ans, 5 gal. of each kind of alcohol to 2 of water. 
66. What price per pound avoir, in Federal Money is equiva- 
lent to 5 francs 50 centimes per kilogram ? Ans, $.464+. 

57. A grocer sold flour which cost $6 a barrel for $7.80. 
When this flour rose to $9 a barrel, what did he have to sell it for 
to make the same per cent. ? 

58. How many cords, and how many decasteres, in 3 piles of 
wood, each 4 ft. wide and 8 ft. high, the first being 10 ft. long, 
the second 15 ft. long, the third 20 ft. long? 

Last ans, 4:,0Tl^ decasteres +. 

59. According to the Connecticut rule, what was due on the 
note presented in Example 6, page 228 ? Ans, $1201.059. 

60. From a sphere of copper IJ ft. in diameter, what lengtli 
of wire ^^^ of an inch in diameter can be drawn, 4 ^ being allowed 
for waste ? Ans, 5 mi. 7 fur. 5 rd. 1 ft. 6 in. 

61. At $4 a rod, what will be the expense of fencing twelve 
acres of land in the form of a circle ? In the form of a square ? 
In the form of a rectangle whose length is three times its breadth ? 

Ans, $621.28+ ; $701.07+ 5 $809.54. 

62. I can buy 500 barrels of flour for $11 a barrel cash, or 
$11.20 on 3 months' credit. Would it be better for me to buy on 
credit, or to borrow the money at 6 ^ and pay cash ? 

63. A father divides a sum of money between his children in 
such a way that the 1st and 2d together have $500, the 2d and 
8d $700, the 3d and 4th $500, the 1st and 4th $300, the Ist and 
3d $600. Find the sum divided and the share of each. 

j Sum divided, $1000. 
*• "^ ^ ' receives $200; 2d, $300; 3d, $400; 4th, $100. 



( SUT 

^- i 1st 



TABLES OF IIQKBTS, WEIGHTS, HEASintES, &a 



Pederol Money. 

10 mills, 1 ccDt 
10 cents, 1 dimo. 
10 dimes, 1 dollar. 
10 dollars, 1 eagle. 



Apothecaries* 
Weifirht. 

20 grains, 1 scmplo, 3 . 
8 scruples, 1 dram, 3 • 
8 drums, 1 ounce, § . 

12 ounces, 1 pound, lb . 



13 Inches, 1 foot 
8 feet, 1 yard. 

5( yards, 1 rod. 

40 rods, 1 tarkmg. 
8 furlongs, ItaUo. 



Skxnare Sleasure. 

144 sq. inches, 1 sq. ft 
9 sq. feet, 1 sq. yd. 
80J sq. yards, 1 sq. rd. 
40 sq. rods, 1 rood. 
4 roods, 1 acre. 

640 acres, 1 sq. mi. 



Beer Sleasiire. 

2 pints, 1 quart. 
4 quarts, 1 gallon. 
86 gallons, 1 barrel. 
1^ barrels, 1 hogshead. 



1 Beer Gallon = 282 cu. in. 
1 Wine Gallon = 231 ca. in. 

CircTilar Sleasure. 

60 seconds ('0, 1 minute, ' 
60 minutes, 1 degree, ° 
80 degrees, 1 sign, 8. 
12signa, 1 circle, C. 

[836] 



Sterling Money. 

4 farthings, 1 penny. 

19 p«9oe, 1 Ahilling. 

20 shlUingi, 1 pound. 

21 shillinga, 1 guinea. 



Avoirdupois Weight. 
16 drama, 1 ounce. 

16 eunoos, 1 pound. 

25 pounds, 1 quarter. 

4 quarters, 1 hundred-wt 
20 hondred-wt, 1 ton. 



Cloth Measure. 

2^ Inches^ 1 nail. 
4 uaXlt^ 1 quarter. 

4 qwrters, 1 yard. 

8 quarters, 1 Kll JPlemish. 

5 quarters, 1 £11 English. 

6 quarters, 1 £11 French. 



- dnblo Measure. 

1723 cubic inches, 1 cu. ft. 

27 cubic Ibet, . 1 cu. yd. 

40 cu. ft ofxaand,or { ^ ton 
60 cu. ft hetm timber, ' 
16 cubic feet, 1 cd. ft 

8 cord-feet, ' 1 cord. "' 



Dry Measure. 

2 pints, 1 quart 
8 quarts, 1 peck. 
4 pecks, 1 bushel. 
' 86 bushels, 1 chaldron. 



1 Small Measure = 2 quarts. 
1 Bushel = 2150.42 cu. in. 



Paper. 

24 sheets, 1 quire. 
20 quires, 1 ream. 

2 reams, 1 bundle. 

5 bundles, 1 bale. 



Troy Weierht. 

24 grains, 1 penny wt 

20 pennywts., 1 ounce 
12 ounces, 1 pound. 



MiscellaneouB. 
T4 lb., 1 stone (iron, lead)t 
100 lb., 1 quintal 
100 lb., 1 cask of raisins. 
196 lb., 1 barrel ot flour. 
200 lb., 1 bar. beef; pork. 



Surveyors' Measure. 

7.92 inches, 1 link. 

100 links, 1 chain. 

80 chains, 1 mile. 



10 sq. chains, 1 acre. 
640 acres, . . . 1 sq. mile. 



Idanid Measure. 

4 gills, Ipint 
2 pints, 1 quart 
4 quarts, 1 gallon. 
81i gallons, 1 barrel. 
2 barrels, 1 hogshd. 
2 hhd., 1 pipe. 
2 pipes, 1 tun. 



Time. 

60 seconds, 1 minute. 

60 minutes, 1 hour. 

24 hours, 1 day. 

7 days, 1 week. 

865 days, 1 year. 

866 days, 1 leap year. 
100 years, 1 century. 



Collections of Units. 

12 units, 1 dozen. 
12 dozen, 1 gross. 
12 gross, 1 great gross. 
20 units, 1 score. 
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